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publick; but were 
1 communicated-at different nes, and moſt of them in 
| ters -arate un varidus ju, 4 e _ 
9 * * 4 : | i A n 
Sow Me adv wow read) ail wee hed 
themſelves been are ant es dify quifitions, were of 7 5 
copunion, they contain curious and intereſt N parti- 
72 relative to — — 4 kind 
of injuſtice to the publick, nnen, N the limits 
of 4 $2 ar acquaintance. 
| Editor was therefore prevailed upon to Commit fuch ex- 
rracis of letters, and other detach'd pieces as were in bis 
hands to the preſs," without waiting for the ' ingenious au- 
thor's permiſſion ſo 0 do; and this bas done with the leſs hefi- 
tation, as it was apprebended the author's engagements in of 
firs, would 2 1 afford him leiſure to gi ue ibe publick 
s re gen the fache, Iniſb d with 
8 of which the —ů—ů 
be is alike ſiudious and capable. He was only | 
the ep that lud been thus talen, while the Joh Nun wore : 
in the preſs, and time enough for him to tranjmit ſome far- 5 
ther 'remarks, with a few correfions and additions, 
1 ar tbe end, and m 8 i 
De experiments nobich our relates are moſt of them 
peculiar to himſelf ;- they are condutted with j , and 


the inferences from them plain and 3 though bene 
ee under: the terms of ions and cvmiectures. 
And indeu the- ſcene he opens,” Miles as ith" a- pleafing 


ſbhment, whilſt he conduits we by-a train and 
. — — to a probable $2 of 50 5 ænomena, 
_ which ore of encaghe moſt awful, and, bitberto, accounted for 
with the aft verifemilitude. Hay 
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pert pace, a leſs por neon vacuity, or want, in ants: 
eee /a boch cajioble gf condut?- 
ing rn coacervated Part t fe. Wee it beoomes' 
in the n- 
malt are in e. 5 _ 


— ede 
2 7 der As = conjeftures on the. 
2 armer; at f time, to propoſe 
| 2 experiments in order to ſecure. our ſelues, . 
things on which. its force is often diretied,. from its perm- 
cCicus effects; a circumſtance of no ſmall importance to al 
bub lch. and therefore worthy f the utmoſt. attention. 
It has, indeed, been of | the. faſhion-to: aſcribe every | 
grand or unuſual ation of nature, ſuch as 8 — 
earthquakes, to ele city; not, as one would imagine, from the. 
manner of reaſoning on theſe occafions, that the authors. of theſe. 
Schemes have, diſcovered any connection betwixt the cauſe and 
U 70 Hg were related; but, as it 
qu ſeem, merely becauſe 2 with any 
otber agent, * e . 
nection as impoſſible. © 
But of theſe, and mavy cher ie e r 
reader will be more ſatisfafterily inforncd in th 
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| 8 HE neceflaty: trouble of copying long 
letters, which perhaps when they come 
to your hands may contain nothing 
new, or worth your reading (ſo quick 
SP is the progreſs made with you in E- 
EALRBES lefricity) half diſcourages me from 
mrs cs that ſubject. Yet I cannot forbear 
adding a few chene on M. N won 
cerfut bottle,” 
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1: Tha noo-deficio vontaetd in hd benks dies Wh 
electriſed from a non- electric electriſed out of the bottle, in 
this: that the electrical fire of the latter is accumulated or: 
its ſurface, and forms an. electrical atmoſphere round it of 
conſiderable extent: but the electrical fire is crouded into 
the ſubſtance of the former, the glaſs confining it. | 
2. At tha fame time that the wire and top of the bot- 
tle, &c. is electriſed pgiti vely or plus, the bottom of the 
bottle is electriſed negatively or minus, in exact propor- 
tion: i. e. whatever quantity of electrical fire is thrown 
in at top, an equal quantity goes out of the bottom. To 
vnderſtand this, ſuppoſe, the common quantity af Electri- 
city in each part of the bottle, before the operation begins, 
is equal to 20; and at every ſtroke of the tube, ſuppoſe a 
quantity equal to 1 is thrown in; then, after the firſt * 
ſtroke; the quantity. contain d in the wire and upper part 
of the bottle will be 21, in the bottom 19. After the 
ſecond, the upper part will have 22, the lower 18, and 
ſo on vill after 20 ſtrokes, the upper part will have a quan- 
tity of alectrical fire equal to 40, the lower part none: 
and then the operation ends ; for no more can be thrown == 
into the upper part, when. no more can be driven out of | 
the lower part. If you attempt to throw more in, it is 
ſpued back thro e on e eee 
thro! the ſides of the bottle - 
5. The equilibrium cannex be reſtored. inde bole by. 
| as rents on contact of the parts; but it 
muſt be done by a communication form d withaut the bet - 
| | N DT - 


Larrais o Etrrerkicirr. 3 


touching both at the fame time; in which caſe it is re- 
ſtored with a violence and quickneſs inexpreſſible: or, 
touching each alternately, th: - which caſe the equilibrium 
is reſtored by degrees. AE as x LP 


4. A 


top of the bottle, when all is driven out of the bottom, 
ſo in a bottle not yet electriſed, none can be thrown into 
the top, when none can get out at the bottom; which 
happens either when the bottom is too thick, or when 
the bottle is placed on an electric per ſe, Again, when 
be drawn out from the top, by touching the wire, unleſs 


an equal quantity can at the ſame time get in at the bot- 


5 tom. Thus, place an electriſed bottle on clean glaſs or 
dry wax, and you will not, by touching the wire, get out 
the fire from the top. Place it on a non electric, and 


touch the wire, you will get it out in a ſhort time; but 


ſooneſt when you form a dire& communication as above. 
So wonderfully are theſe two ſtates of Electricity, the 
plus and minus, combined and balanced in this miraculous 
bottle ! ſituated and related to each other in a manner that 
I can by no means comprehend | If it were poſſible that a 
bottle ſhould in one part contain a quantity of air ſtrongly 


compreſt, and in another part a perfect vacuum, we know 


che equilibrium would be inſtantly reſtored within. But 
here we have a bottle containing at the ſame time a plenum 
| II the lame fire and yet 
B2 | the 
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the equilibrium cannot be reſtored dernden hem bath 4 


communication without ! though the plenum preſſes vio- 
lently to expand, and the hungry vacuum __ to attract 
as violently in order to be fille. 


751 


5. The ſhock to the nerves N N is 0 


caſioi d by the ſudden paſſing of the fire through the 
body in its way from the top to the bottom of the bottle. 


The fire takes the ſhorteſt -courſe, as Mr Watſon juſtly 


_ obſerves: But it does not appear, from experiment, that, 
in order for a perſon to be ſhocked, a communication 
with the floor is neceſſary for he that holds the bottle 


with one hand, and touches the wire with the other, will 


* 


be ſhock'd as much, though his ſhoes be dry, or even 


| ſtanding on wax, as otherwiſe. And on the touch of 


the wire (or of the gun- barrel, which is the ſame thing) 


and paſſes through the _ to the otheg hand, and ſo'i inta 
the bun of ia: bottle, = 


krrasiusvre « cofrming A above. 
EXPERIMENT,IL 1 


* 


the fire does not proceed from the touching finger to the 
wire, as is ſuppoſed, but from the wire to the finger, 


Plack an electriſed phial on wax; Een % 
ſuſpended by a dry ſilk-thread held in your hand, and 
brought near to the wire, will firſt be attracted, and then 
repelled : when in this ſtate of repellency, ſink your _ 
hand, that the ball may be brought towards the bottom of 


Larrins . Elrerzierrv. if 


the bottle; it will there be inſtantly and rode attradted, 
till it has parted with its fire. : 

I the bottle had an electrical atmoſphere, as well as 
che wire, an electrified cork . ene er 
45 pier e ns ara EY a SUS; Wh 
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A u EX EN IME N T 


hep Pm > beat wire (e)likin in bake letafmal 

linen thread (%) hang down within half an inch of the elec- 
triſed phial (e). Touch the wire of che phial repeatedly with 
your finger, and at every touch you will ſee the thread in- 
ſtantiy attracted by the bottle. (This is beſt done by a 
vinegar cruet, or ome ſuch belly'd. bottle). As ſoon as 
you draw any fire out from the upper part by touching 
the wire, the lower part of the bottle draws : an 2 equal 
quantity 1 in LP RM . 


ER EXPERIMENT. 07. 


Brac 2. Fix a wire in the lend rich hte Henan ef 

| che bocdle is armed; (d) ſo as that bending upwardds, its ring- 
end may be level with the top or ring-end of the wire in 
the cork ſe), and at three or four inches diſtance. Thenelec- 
triciſe the bottle, and place it on wax. If a cork ſuſpended 
by a ſilk thread () hang between theſe two wires, it will play 
_inceflantly from one to the other, till the bottle is no longer 
electriſed; that is, it fetches. and carries fire from the top 
to the ae eee, till che equilibrium reſtored. 
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ExXPERTMENT Te. 


Fi. 3. Place an elechiciſed phial on * — 
(Din fora-of a C, he eirdsat ſuch a diſtance when bent, as 
that the upper may touch the wire of che bottle, when the 
lower touches the bottom: ſtick the outer part on a ſtick 


ol ſealing wax (b) which will ſerve as a handle. Then ap- 


ply the lower end to the bottom of the bottle, and gradu- 
ally bring the upper-end near the wire in the cork, The 


| conſequence is, ſpark follows ſpark. till the equilibrium is 


reſtored. Touch the top firſt, and on approaching the bot- 
tom with the other end, you have a conſtant ſtream of fire, 
from the wire entering the bottle. Touch the top and bot - 
tom together, and the equilibrium will ſoon be reftored, 


but filently and imperceptibly ; 2 crooked wire e forming 
the communication. | | | 


EXPER IMENT v. 
Fic. 4. Let a ring of thin lead or paper ſurround a | 


bottle (i), even at ſome diſtance from or above the bottom. 


From that ring let a wire proceed up, till it touch the 
wire of the cork (4). A bottle ſo fixt cannot by any means 
be electriſed: the equilibrium is never deſtroyed : fur 
parts of the bottle is continued by the outſide wire, the 
fire only circulates : what is driven out at bottom, is con- 
ſtantly ſupply'd from the top. Hence a bottle cannot be 


elecriſed that is foul'or moiſt on he outſide, 1 ag 
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E XPFHRIMENT VI. 

Place a man on a cake of war, and preſent kim the wire 
of the electrified phial to touch, you ſtanding on the floor, 
and holding it in your hand. ws arp ro 
al gt and any one ſtanding on the floor 
may draw a ff Pug 2g The fire in this experi- 

. Fra eee ch By FE and at the ſame time 
ene ly Fe PIE: 


EXPERIMENT vn. 


One lin che cleQrified phial to hold ; de 
| u en ee tonich i he will be electrified minus, 
and may draw a ſpark from any one ſtanding on the floor. 
r ec a r GE nn 
A N Amps | 


EXPERIMENT vm. 


uon n en 600 e back towards back, two 
or three Inches diſtant. Set the electriſied phial on one, 
minus; the electrical fire being drawn out of it by the bottom 
of the bottle. - Take off the bottle, and holding it in your 
hand, touch the other with the wire; that book will be 


electriſed plus; the fire paſſing into it from the wire, and 
x the botk at the ſame time „ et Al mad. A 
n e quam reftrl. bf I'S! 


Ex- 


Mr. B. RA NELINS 


EXPERIMENT IX: | 

When a body is electriſed plus it will repel an electried 
feather or mall. cork-ball. When minus (or. when inthe 
common ſtate) i it will attract them, but ſtronger when Minus 
than when in che comm on ſtate, che difference e 
rx AIM ENT. X. 10 

Tho, às in EXPER. VI. a man ſtanding e 
be electriſed a number of times, by repeatedly touching the 


wire of an electriſed bottle (held in the hand of one ſtand- 
ing on the floor) he receiving the fire from the wire each 


time: yet holding it in his-own hand, and touching the 
wire, tho he draws a ſtrong ſpark, and is violently ſhock'd; 
no Electricity remains in him; the fire only paſſing thro' 


him from the upper to the lower part of the bottle. Ob- 


ſerve, before the ſhock, to let ſome one on the floor touch 


him to reſtore the equilibrium in his body; for in taking 
hold of the bottom of the bottle; he ſometimes becomes a 


little, electriſed minus, which will continue after the ſhook ; 
as would alſo any plus Electricity, which he might have 


given him before the ſhock. For, reſtoring the equilibrium 


in the bottle does not at all affect the Electricity in the man 
thro whom the fire . A en is e in- 


creaſed nor diminiſh'd.. 8 15 ng 
| E X P E R he * E. N. 7 XI. 2 
The ee electrical fire from the 8 
the lower part of the bottle, to reſtore the equilibrium 
is render d ſtrongly \ viſible by. * following pretty experi- 


as * - 2" 


8 : . Lr 1 Eläcknibrry. 9 
ment. es A book whoſe cover is  filletted with gold ; 
of (m Fio.s f it on he endofthe | of the book over 
the gald line, ſo e ſhoglder may 'preſs upon 
one end of the gold line, the ring up, but leaning towards 
the other end of the boo. Lay:the book on a glaſs or wax; 
and on the other end of the gold lines, ſet the bottle elec- 
uiſed: then bend Tekin wie, 1 by preffing it with a 
Rick of wax till its ring progres the ring of the bottle 
wire; inſtantly there is a ſtrong ſpark and ſtroke, and the 
whole line of gold, which completes the communication 
between the top and bottom of the bottle, will appear a vi- - 
vid flame, like the ſharpeſt lightning. The cloſer the con- 
| tat between the ſhoulder of the wire, and the gold at one 
end bf the line, and between the bottöcm of the bottle and 
the yold "at the other end, the beiter the experiment ſuc- 
ceeds, The room ſhould be datkened.” If you would - 
have the whole flletting round the cover appear in fire at 
once, let the bottle and wire touch the gold in the diigonally 
Wr Bren. 2 oo ea e 
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i ll en 
Due Su r 

N my laſt informed you.that, i in ee 
enquiries, we had obſerved ſome particular Phznomena, 
which We. looked, upon to be. new,. and of which I pro- 
miſed to give you. ſome account, tho I apprehended they 
might poſſibly not be new to you, as ſo many hands are daily 
employ'd in electrical experiments on your fide the water, 
ſome or other of which would Pay hit on the 8 
obſervations. E HY Mo 

The firft is the 3 effect of pointed bodies, both in 
drawing off and throwing off the electrical fire. For example: 

Place an iron ſhot of three or four inches diameter, on the 
mouth of a clean dry glaſs bottle. By a fine ſilken thread 
from the cieling, right over the mouth of the bottle, ſuſ- 
pend a ſmall cork-ball, about the bigneſs of a marble ; the 


thread 
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: thread of fuch a length, as that the cork - ball ma) reſt a- 
gainlt the fide. of the ſhot.) Electrify the ſhot, and the 
ball will be repelled to the diſtance of four or five inches, 
more or/leſs,” acectding to the quantity of Electricity. 
When in this ſtate; if you pr̃eſent to the ſhot the point of 
along lender ſharp bodkin, at fix or eight inches diſtance, 
the repellency is inſtantly deſtroy d, and the cork flies to the 
ſhot. A blunt body muſt be brought within an inch, and 
draw a ſpark, to produce the fame effect. To prove that 


the electrical fire is drawn off by the point, if you take the 


blade of the bodkin out of the wooden handle, and fix it 
in a ſtick of ſealing Wax, and then preſent it at the diſtance 
aforeſaid, or if you bring it very near, no ſuch effect fol- 
lows; but ſliding one finger along the wax till you touch 
the blade, and the ball flies to the ſhot immediately. If 
you preſent the point in the dark, you will ſee, ſometimes 


at a foot diſtance, and more, a light gather upon it like that 
of a fire- fly or glow-worm ; the leſs ſharp the point, the 


nearer you muſt bring it to obſerve the light; and at what- 
ever diſtance you ſee the light, you may draw off the 
electrical fire, and deſtroy the repellency.---If a cork-ball 
ſo.ſuſpended be repelled by the tube, and a point be pre- 
| ſented quick to it, tho at a conſiderable diſtance, tis ſur- 
prizing to ſee how ſuddenly it flies back to the tube. 


Points of wood will do as well as thoſe of iron, provided : 


the wood is not dry ; for perfectly dry wood will no more 
conduct Electricity than ſealing wax, | | 


C 2 To 
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To ſhew that points will throw. off a8 well as drow of 
the electrical fire; lay a long ſharp needle upon the ſhot, 
and you cannot electriſe the ſhot, {6 as to make it repel the 
cork-ball.---Or fix a needle to the end of u ſuſpended gun- 
barrel, or iron rod, ſo as to point beyond it like a little ba- 
yonet; and while it remains there, the gun- barrel, or rod, 
cannot by applying the tube to the other end be eleQuiſcd 
ſo as to give a ſpark, the fire continually running out fifatly 
at the point. In the dark you may oeiv make 6 fans 
appearance as it does in the caſe beforementioned, - 

| The repellency between the cork-ball and ths hors 
likewiſe deftroy'd 3 1. By ſifting fine fand on it; this 
does it gradually. 2. By breathing on it. 3. By making 
a ſmoke about it from burning wood.“ 4. By candle light, 
even tho the candle is at a foot diſtance: theſe do it ſud- 
denly The light of a bright coal from a wood fire ; and 
the light of red-hot iron do it likewiſe; but not at ſo great 
a diſtance, - Smoke from dry roſin dropt on hot iron, does 
of the figure in Bono's ar nagen, theory ofthe ea. 


(C's opal ey parc PERO Riot 
tracted and then * ed, carries a it a portion of the electrical fire ; 


dur that the ſame fiil} ſubfiſts in thoſs particles, till they communicate it 
to ſomething elſe ; and that it is never really deſtroyed. --- So. when 
water is thrown on common fire, we do not imagine N element is thereby 
deſtroyed or annihilated, but only diſperſed — particle of water carrying 

off in vapour its portion of the be, wie which it had attracted and attached 


to FRET. 
N.B. This 


1 Trins n Etterareaty, 13 


NB. This experiment ſhould be made in « cloſe 
whero hear er fl: 4 01 

be ihr of the fan thrown ſtrongly on both cork and 
| ſhotby a looking-glaſs for a long time together, does not 
| knpaly che repellcncy in the leaſt, This difference be- 
. tween n 

new and extraordinary to us. 55 
ide been of opinica, that tis cle@ri- . 
cal fire was not created by friction, but collected, being re- 
ally an element diffus d among, and attracted by other 
matter, particularly by water and metals. We had even 
diſcovered and demonſtrated its afflux to the electrical 


ſphere, as well as its efflux, by means of little light wind- 


mill wheels made of ſtiff paper vanes, fixed obliquely and 
turning freely on fine wire axes. Alſo by little wheels of 
the ſame matter, but formed like water wheels. Of the 
diſpoſition and application of which wheels, and the various 
phænomena reſulting, I could, if Thad time, fill you a ſheet. 
The impoſſibility. of electriſing one's ſelf (tho ſtanding on 
war) by rubbing the tube and drawing the fire from it; 
and the manner of doing it by paſſing the tube near a per- 
ſon or thing ſtanding on the floor, &c. had alſo occurred 
to us ſome months before Mr Watſon's ingenious Seguel 
| eame to hand, and theſe: were ſome of the new things I 
intended to have communicated to you. But now I need 5 
only mention ſome particulars not hinted in that piece, 
with our reaſonings thereupon; e N 
NETIC ; 
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1. A perſon ſtanding on wax, and rubbing the tbe; and 
another perſon on wax drawing the fire; they will both of 
them, (provided they do not ſtand ſo as to touch one aho- 
ther) appear to be electriſed, to a perſon ſtanding on the 


floor; that is, he will n e 
of them with his knuckle. 


2. But if the perſons on wax « touch one cel 4 
the exciting of the tube, Os of them will n 


electriſed. 


3. If they Wach one . after "exciting the ds” 
and drawing the fire as aforeſaid, there will be a ſtronger 


ſpark between them, m_ was 5 between either of them and 


che perſon on the floor. 
4. After 0h 1 Sik neither of PORT diſcover any 


cleric. 


Theſe appearances we attempt to account for PR, We 
8 as aforeſaid, that electrical fire is a common element, 
of which every one of the three perſons abovementioned has 
his equal ſhare, before any operation is begun with the 
Tube. A, who ſtands on wax and rubs the tube collects 


the electrical fire from himſelf into the glaſs ; and his com- 


munication with the common ſtock being cut off by the 
wax, his body is not again immediately ſupply'd. B, (who 
ſtands on wax likewiſe) paſſing his knuckle along near the 
tube, receives the fire which was collected by the glaſs 
from A; and his communication with the common ſtock 
being likewiſe cut off, he: retains the additional quantity 
received. To C, ſtanding on the floor, both appear to 


+ » 


OY on um | Is 


| bedefhtiſes: for he having only the middle quantity of 
electrical fire, receives a ſpark upon approaching B, who 


_ has an over quantity; but gives one to A, who has an un- 


der quantity. If A and B approach to touch each other, 
the ſpark is ſtronger,” becauſe the difference between them 
z greater; after ſuch touch there is no ſpark between ei- 

ther of them and C, becauſe the electrical fire in all is re- 


duced to the original equality. If they touch while elec- 


triſing, the equality is never deſtroy d, the fire only circu- 
lating. Hence have ariſen ſome new terms among us: 
we fay, B, (and bodies like circumſtanced) is electriſed 
Poſttively; A; negatively. Or rather, B is electriſed plus; 
A, minus. And we daily in our experiments electriſe 
bodies plus or minus as we think proper. To electriſe 
plus or minus, no more needs to be known than this, that 
. the parts of the tube or ſphere that are rubbed, do, in the 
inſtant of the friction attract the electrical fire, and there- 
fore take it from the thing rubbing : the ſame parts imme- 
| diately, as the friction upon them ceaſes, are diſpoſed to 
give the fire they have received, to any body that has leſs. 
Thus you may circulate it, as Mr Watfon has ſhewn ; you 
may alſo accumulate or ſubſtract it upon or from any body, 
as you connect that body with the rubber or with the re- 
ceiver, the communication with the common ſtock being 
cut off. We think that ingenious gentleman was deceiyed, 


- When he imagined (in his Sequel) that the electrical | 
fire came down the wire from the cieling to the gun- - 


barrel, thence to the ſphere, and ſo electriſed the machine 


and 


— * , ow Mis er A "5 WAI, + 
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driven of, and not brought on thro'-that-wire ; and that 
the machine and man, Ge. were electriſed minus and | 


then touch his hand or face; there are ſparks every 


x * A b or * 
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and the man tuming the wheel: Gr. We ſuppoſe it was 


leſs electrical fire in them than things in emmon. 


As the veſſel is juſt ages Ae eee eee | 


large an account of American Electricity as I intended: 1 
ſhall only mention a few particulars more. We find gra- 
nulated lead better to fill the phial with, than water, being 
eafily warmed, and keeping warm and dry in damp air. 
We fire ſpirits with the wire of the phial. We light 
candles, juſt blown out, by drawing a ſpark among the 


ſmoke between the wire and ſnuffers. . We. repreſent 
lightning, by paſſing the wire in the dark over a china 


plate that has gilt flowers, or applying it to gilt frames of 
looking-glaſſes, &c. -— We electriſe a perſon twenty or 
more times running, with a touch of the finger on the 
wire, thus: He ſtands on wax. Give him the electriſed 
bottle in his hand. Touch the wire with-your finger, and 


time. We encreaſe the force of the eloctrical kiſs vaſtly, 


thus: Let A and B ſtand on wax; give one of them the 


electriſed phial in hand; let the other take hold of the 
wire; there will be > ſmall ſpark ; but when their lips ap- 
proach, they will be ſtruck and ſhock d. The fame if 
another gentleman and lady, C and D, ſtanding alſo on 
wax, and joining hands with A and B, ſalute, or ſhake 
hands. We ſuſpend by fine filk thread a counterfeit ſpi- 
der, made „ with legs of lin- 


nen 
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nen thread; and a grain or two of lead ſtuck in him to give 
him more weight. Upon the table, over which he hangs, 
we ſtick a wire upright as high as the phial and wire, 
him by ſetting the electrifſied phial at the ſame diſtance on 
the other ſide of him; he will immediately fly to the 
wire of the phial, bend his legs in touching it, then ſpring 
off, and fly to the wire in the table; thence again to the 
wire of the phial, playing with his legs againſt both in a 
very entertaining manner, appearing perfectly alive to per- 
ſons unacquainted. He will continue this motion an hour 
or more in dry weather. We electrify, upon wax in the 
dark, a book that has a double line of gold round upon the 
covers, and then apply a knuckle to the gilding ; the fire 
appears every where. upon the gold like a flaſh of light- 
ning : not upon the leather, nor, if you touch the leather 
inſtead of the gold. We rub our tubes with buckſkin, 
and obſerve always to keep the ſame fide to the tube, and 

never to ſully the tube by handling; thus they work rea- 
dily and eaſily, without the jou fatigue ; eſpecially if kept 
in tight. paſtboard caſes, ed. with flannel, and fitting 
cloſeto the tube. This I mention becauſe the European 
papers, on Electricity, frequently ſpeak of rubbing the 
tube, as a fatiguing exerciſe. Our ſpheres are fixed on 
iron u, K * through them. At one end of the 


* 


rp Our tubes are made here of green glaſs, 27 or 30 inches long, as big 
as can be graſped, Electricity is ſo much in vogue, that above one nun- 
dred of them have been fold within theſe four months paſt. 
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(HERE: wilt be the ſame aden and ſhock, 
if the electrified phial is held in one hand by the 
heck; and the coating touchd with the other, as when 
held by the coating, and touch'd at the hook. 

2. To take the charg d phial ſafely by the hook, il 


ot at the ſame lim diminiſh is ace, it ruſt firſt be. 


* * * 
” * * A. 1 * 
„ 7 * * 1 1 


down on an electric per ſe. 

3. The phial will be eleftrified as ftrongly; if held by 
the hook, and the coating apply d to the globe or tube ; 
8 when held by the coating, and the hook apply d. 
2 D 2 4» But 
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4. But the direction of the electrical fire being different 

* in the charging, will alſo be different in che explolion. 

The bottle charged thro' the hook, will be diſcharged thro” 

the hook; the bottle charged thro! tho coating, will be ;- 
charged. chro the coatings. and not other ways 3 for th fire 


muſt come out the ſame way it went in. 


5. To prove this; take two bottles that were equally 
charged thro'-the;hooks,. one in each hand; bring their 


hooks near each other, ahd no ſpark 6 or ſhock will follow ; 


becauſe each hook is diſpoſed to give fire, and neither to 
receive it. Set one of the bottles down on glaſs, take it up 


by the hook, and apply its coating to the hook of thEbthier ; 
then there will be an exploſion and ſhock, and both bot- 
tes Fl he Aiſchargey: 1.4 4% J. 0 va L 


6. Vary the experiment, by charging two Q phials equal] Y, 


one thro the hook, the other thro” the coating : hold that 


by the coating which was charged thro' the hook ; and 
that by the hook which was charg'd thro' the coatin 8 Lap- | 
ply the hook of the: firſt to the coating of the othe! 
there will be no ſnhock or ſpark. ' Set that down on glaſs | 
which you held by the hook, take it up by the coating, 
and bring the two hooks together: a * ah hog al 
RY and both phials be diſcharged. . 8 


In this experiment the bottles are Welly no io 


the equilibrium within them reſtored. The abounding of 
fire in orie of the hook (or rather in the internal ſurface of 
one bottle) being exactly equal to the wanting of che other: 

and therefore, as each bottle e hes in ee the abounding as 


wall 
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W e e the wanting and abounding muſt be 
equal in each bottle. See F. 8, 9, 10, 11. But if a man 
holds in his hands two bottles, one fully electrifd, the 
other not at all, and brings their hooks together, he has 
but half a ſhock, and the bottles will both remain half 
elefrified, oor woo ran IG andthe other 
ral} Tue ad phials oqully Gaga eee or 
| i inches diſtance. : Let a cork- ball, ſuſpended by a. filk 
thread, hang between them. If the phials were both 
charged through their hooks, the cork, when it has been 
attracted and repell'd'by the one, will not be attracted, but 
<qually repelled by the other. But if the phials were charg- 
ed, the one through the hook; and the other *through the 
coating, the ball, when it is repelled from one hook, will 
be as ſtrongly attracted by the other, and play vigorouſly 
between them, till both phials are nearly diſcharged. - 
8. When we uſe the terms of charging and diſcharging 
the Phial, tis sin compliance with cuſtom, and for want of 
others more ſuitable. Since we are of opinion, that there 
a8 really no more electrical fire in thie phial after what is 
eeulled its charging, than before, nor leſs after its diſcharging; 
excepting only the ſmall ſpark that might be given to, 
and * n nn een __ if 1 8505 


Otto 7 


T0 3 a bottle —— 3 the ——_ u it it on a 
glaſs: ſtand; form a communication from the prime conductor to the coating, 
-arid another from the hook to the wall or floor. When it is charged, re- 


move the lat tet communication before you take hold of the bot dle, other- 
vile 3 85 part of the fire will eſcape by it. 
18 95 the 
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the bottle; which ſpark may not be equal fre tid | 


dredth part of what is called the explofion;”! 2» : 2 hpg 


For if, en dhe np eee eee came ur of 


Shes hy if a man Radic en holes the 


bottle in one hand, takes the ſpark by touching the wire 


hook with the other, the bottle being thereby d;/charged, 
the man would be charged; or whatever fire was loſt by 
one, would be found We AE eee n n 
for its eſcape: But the contrary i is true. 221tls 
91. Beſides the phial will not ſuffer hath els kits | 


| ging, unleſs as nnch Gre /can go out of it one way, as is 
thrown in by another. A phial cannot be charged ſtand - 


ding on wax or glaſs, or hanging on the prime conductor, 
unleſs eee eee, formid. zetwee nano 
the floor., vi bas 1 K 555 RY 
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* ö bd... eee 4200 inn 


105 But ſaſpend v a a 
ductor, one hanging to the tail of the other; and a wire 


from the laſt to the floor, an equal number of turns of the 


wheel ſhall charge them all equally, and every one as 
much as one alone would have been. What is driven out 
at the tail of the firſt, ſerving to charge the ſecond; hat 
By this means a great number of bottles might be charged 
with the ſame labour, and equally high, with one alone, 
were it not that every bottle receives new fire, and loſes 
its old with ſome reluctance, or rather gives ſome ſmall re- 


fiſtance to the charging, which in a number of bottles be- 


comes 
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- © comes more equal to the charging power, and ſo repels the 
| fire back nn loner ys n bottle 
would do. 


9 eee e common way, its | 

#n/ide and outfide ſurfaces ſtand ready, the one to give fire 
by the hook, the other to receive it by the coating; the 
one is full, and ready to throw out, the other empty and 
extremely hungry; yet as the firſt will not give aut, unleſs 
the other can at the ſame inſtant receive in; ſo neither will 
the latter receive in, unleſs the firſt can at the ſame inſtant 
give out. When both can derdane et once, W 
inconceivable quickneſs and violence. | 
132. So a ſtrait ſpring: (tho SE os ps: 7 
gree in every particular) when forcibly bent, muſt; to reſtore. 
itſelf, contract that ſide which in the bending was extended, 
and extend that which was contracted ; if either of theſe 
two operations be hindered, the other cannot be done. 
But the ſpring is not ſaid to be churg d with elaſticity when 
bent, and diſcharg'd when unbent; its quantity of elaſti- 
city is always the ſame.. _ 

13. Glaſs, in like manner, hos within its ſubſtance, 
rags the ſame quantity of electrical fire, and that a very 
great quantity in e to the maſs of glaſs, as ſhall be 
 ſhewn hercafter.. 

14. This 8 proportioned to the glaſs; it ſtrongly 
and obſtinately retains, and will have neither more nor leſs, 
though it will ſuffer a change to be made in its parts and 
ſituation ; i. e. we may take away part of it from one 
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of the ies, provided we throw an oqul quaniy n 


+ 15. Wa hend bt the eleArical e 
altered in the glaſs; when ſome has been taken from one 
ſide, and ſome added to the other, it will not be at reſt or 
in its natural ſtate, till tis reſtored to its original equality. 
And this reſtitution cannot be made through the ſubſtance 
of the glaſs, but muſt be done by a non- electric communi- 


cation formed without, from ſurface to ſurface. £759 


16. Thus, the whole force of the bottle, and power of 


giving a ſhock, is in the GL Ass ITSELF ; the non- electrics 


in contract with the two ſurfaces, ſerving only to give and 
receive to and from the ſeveral parts of the glaſs; that is, to 
give on one ſide, and take away from the other. 5 

17. This was diſcovered here in the following manner. 
Purpoſing to analyſe the electrified bottle, in order to find 
wherein its ſtrength lay, we placed it on glaſs, and drew 
out the cork and wire which for that purpoſe had been 


looſely put in. Then taking the bottle in one hand, and 


bringing a finger of the other near its mouth, a ſtrong ſpark 
came from the water, and the ſhock was as violent as-if the 
wire had remained in it, which ſhewed that the force did 
not he in the wire. Then to find if it reſided in the water, 
being crouded into and condenſed in it, as connfi d by the 
glaſs, which had been our former opinion, we electrify' d 


the bottle again, and placing it on glaſs, drew out the wire - 


and cork as before ; then taking up the bottle we decanted 
ul its water into an empty bottle, which likewiſe ſtood on 
glaſs; 


i} 
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5 gu J und king up that other bottle; we expected if the 
force reſided in the water, to find a ſhock from it; but 
there was none. We judged then, that it muſt either be 
loſt in decanting, or remain in the firſt bottle. The latter 
we fund to be true: for that bottle on trial gave the ſhock, 
chough filled up as it ſtood with freſhi unelectrified water 
from a tea- pot. To find then, whether glaſs had this 
property merely as glaſs, or whether the form contributed 
any thing to it; we took a pane of ſaſh-glaſs, and laying 
it on the ſtand, placed a plate of lead on its upper ſurface; 
then electrify d that plate, and bringing a finger to it, there 
was a ſpark and ſhock. We then took two plates of lead 
of equal dimenſions, but leſs than the glaſs by two inches 
every way, and electrified the glaſs between them, by 
electrifying the uppermoſt lead; then ſeparated the 
glaſs from the lead, in doing which, what little fire 
might be in the lead was taken out and the glaſs be- 
ing touched in the electrified parts with a finger, af- 
forded only very ſmall pricking ſparks, but a great 
number of them might be taken from different places. 
Then dexterouſly placing it again between the 'leaden 
plates, and compleating a circle between the two ſurfaces, 
a violent hock enſued. --- Which demonſtrated the power 
to reſide in glaſs as glaſs, and that the non- electrics in con- 
tact ſerved only, like the armature of a loadſtone; to unite 
the force of the ſeveral parts, and bring them at once to any 
point defired : it being a property of a non- electric, that 
ap ey: r 3 
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the whole body inſtantly receives or gives what dente 
fire is given to or taken from any one of its parts. 


18. Upon this, we made what we call d . 


with thin leaden plates paſied on each fide, placed verti- 
cally, and ſupported at two inches diſtance on ſilk cords, 
with thick hooks of leaden wire, one from each fide, 
ſtanding upright, diſtant from each other, and convenient 
communications of wire and chain, from the giving fide of 


one pane, to the receiving fide of the other; that ſo the 
, whole might be charged together, and with the ſame la- 


bour as one fingle pane ; and another contrivance to bring 
the giving fides, after charging, in contact with one long 
wire, and the receivers with another, which two long 
wires would give the force of all the plates of glaſs at once 
through the body of any animal forming the circle with 
them. The plates may alſo be diſchatged ſeparately, or 
any number together that is required, But this machine 
is not much uſed, as not perfectly anſwering our intention 
with regard to the eaſe of charging, for the. reaſon 
given F 10. We made alſo of large glaſs panes, magical 
pictures, and ſelf. moving animated nne unn to be 
deſcribed. 


19. I perceive by the ingenious Mr ic Watfor s laſt book, 
lately received, that Dr Bevis had uſed, before we had, 
panes of glaſs to give a ſhock ; though, till that book came 
to hand, I thought to have communicated it to you as a 
novelty. The e for mentioning it here, is, that we 

tried 
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| wied che experiment differently, drew different conſequen- 

ces from it, (for Mr Watfon ſtill ſeems to think the fire 

accumulated on the: nun- electric that is in contact with the 

_ glaſs, page 72) an, 1 as we N know, have car- 
ried it farther. 


20. The 3 is made this Having a large 
metzotinto with a frame and glaſs, ſuppoſe of the Kine, 
(God preſerve him) take out the print, and cut a pan- 
nel out of it, near two inches diſtant from the frame all 
round. If the cut is through the picture tis not the worſe. 

Wich thin paſte or gum· water, fix the border that is cut off 
on the inſide of the glaſs, preſſing it ſmooth and cloſe; 
then fill up the vacancy by gilding the glaſs well with leaf 
gold or braſs. Gild likewiſe the inner edge of the back of 
the frame all round except the top part, and form a com- 
munication between that gilding and the gilding behind 

the glaſs : then put in the board, and that fide is finiſhed.- 
Turn up the- glaſs, and gild the fore fide exactly over the 
back gilding, and when it-is dry, cover it by paſting on 
the pdhnel of the picture that had been cut out, obſerving 

to bring the correſponding parts of the border and picture 
together, by which the picture will appear of a piece as at 
firſt, only part is behind the glaſs, and part before. Hold 
the picture horizontally by the top, and place a little 
moveable gilt crown on the-king's-head. If now the pic- 
ture be moderately electrified, and another perſon take hold 
ef the frame, with one hand, ſo that his fingers touch its 
inſide IIS and with the other hand endeavour to take 
E 2 off 
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off the crown, he will receive a terrible blow, and fail in 

the attempt. If the picture were highly charged, the con- 
ſequence might perhaps be as fatal as that of high-treaſon ; 
for when the ſpark is taken through a quire of paper laid 


on the picture, by means of a wire communication, it makes 
a fair hole through every ſheet, that is, through 48 leaves, 


(though a quire of paper is thought good armour againſt 


the puſh of a ſword or even againſt a piſtol bullet) and 
the crack is exceeding loud. The operator, who holds the 
picture by the upper-end, where the inſide of the frame 

is not gilt, to prevent its falling, feels nothing of the ſhock, 
and may touch the face of the picture without danger, 
which he pretends is a teſt of his loyalty. — If a ring 
of perſons take the ſhock among them, the experiment 


is called, The Conſpirators. 


21. On the principle, in 8 7, that WE”. of botiles dif. 
ferently charged, will attract and repel differently, is made 
an electrical wheel, that turns with conſiderable ſtrength. 
A ſmall upright ſhaft of wood paſles at right angles through 
a thin round board, of about twelve inches diameter, and 
turns on a ſharp point of iron fixed in the lower end, while 
a ſtrong wire in the-upper-end paſſing thro' a ſmall hole 
in a thin braſs plate, keeps the ſhaft truly vertical. About 
thirty radii of equal length, made of ſaſh glaſs cut in nar- 
row ſtrips, iſſue horizontally from the circumference of the 
board, the ends moſt diſtant from the center being about 
four inches apart. On the end of every one, a braſs. thim- 
ble is fixed. If now the wire of a bottle electrified in the 

5 common 
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"an common way, be brought near the circumference of this 
wheel, it will attract the neareſt thimble, and ſo put the 


wheel in motion; that thimble, in paſſing by, receives a 


ſpark, and thereby being electrified is repelled and fo dri- 
ven forwards ; while a ſecond being attracted, approaches 
the wire, receives a ſpark and is driven after the firſt, and 
ſo on till the wheel has gone once round, when the thim- 
bles before electrified approaching the wire, inſtead of being 
attracted as they were at firſt, are repelled, and the motion 
preſently ceaſes. --- But if another bottle which had been 
charged through the coating be placed near the fame 
wheel, its wire will attract the thi ble repelled by the 
firſt, and thereby double the force that carries the wheel 
round ; and not only taking out the fire that had been 
communicated to the thimbles by the firſt bottle, but even 
robbing them of their natural quantity, inſtead of being re- 
pelled when they come again towards the firſt bottle, they 
are more ſtrongly attracted, ſo that the wheel mends its 
pace, till it goes with great rapidity twelve or fifteen rounds 
in a minute, and with ſuch ſtrength, as that the weight of 
one hundred Spaniſb dollars with which we once loaded 
it, did not ſeem in the leaſt to retard its motion. --- This is 
called an electrical jack; and if a large fowl were ſpitted on 
the upright ſhaft, it would be carried round before a fire 
with a motion fit for roaſting. 
22. But this wheel, like thoſe driven by wind, water, or 
weights, moves by a foreign force, to wit, that of the bot- 


tles. The ſelf- moving wheel, though conſtructed on the 
ſame 
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ſame principles, appears more ſurpriſing.” "is made of 4 
thin round plate of window - glaſs, ſeventeen inches diame- 


ter, well gilt on both ſides, all but two inches next the 


edge. Two ſmall hemiſpheres of wood are then fixed 


with cement to the middle of the upper and under ſides, 


centrally oppoſite, and in each of them a thick ſtrong wire 
eight or ten inches long, which together make the axis of 
the wheel. It turns horizontally on a point at the lower 
end of its Axis, which reſts on a bit of braſs cemented” 


within a glaſs ſalt-celler. The upper end of its axis paſſes 


thro a hole in a thin braſs plate cemented to a long ſtrong 
piece of glaſs, which keeps it fix or eight inches diſtant 
from any non- electric, and has a ſmall ball of wax or me- 
tal on its top to keep in the fire. In a circle on the table 
which ſupports the wheel, are fixed twelve ſmall pillars of 
glaſs, at about four inches diſtance, with a thimble on the 
top of each. On the edge of the wheel is a ſmall leaden 
bullet communicating by a wire with the gilding of the up- 
per ſurface of the wheel; and about fix inches from it is 
another bullet communicating in like manner with the 
under ſurface. + When the wheel is to be charged by the 
upper ſurface, a communication muſt be made from the 
under ſurface to the table. When it is well charg d it be- 
gins to move; the bullet neareſt to a pillar moves towards 
the thimble on that pillar, and paſſing by electrifies it and 
then puſhes. itſelf from it ; the ſucceeding bullet, which 
communicates with the other ſurface of the glaſs, more 
ſtrongly attracts that thimble on account of its being be- 


fore 
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fore eleRrified by the other bullet ; and thus the wheel cn» 
creaſes its motion till it comes to ſuch a height as that the 
reſiſtance of the air regulates it. . It will go half an hour, 
and make one minute with another twenty turns in a mi- 
nute, which is ſix hundred turns in the whole; the bul- 
let of the upper ſurface giving in each turn twelve ſparks, 
to the thimbles, which make ſeven thouſand two hun- 
.  dred ſparks; and the bullet of the under ſurface receiving 
as many from the thimbles ; thoſe bullets moying in the 
time near two thouſand five hundred feet. --- The thim- 
bles are well fixed, and in ſo exact a circle, that the bul- 
lets may paſs within a very ſmall diſtance of each of 
them. --- If inſtead of two bullets you put eight, four com- 
municating with the upper ſurface, and four with the un- 
der ſurface, placed alternately ; which eight, at about fix 
inches diſtance, compleats the circumference, the force and 
ſwiftneſs will be greatly increaſed, the wheel making fifty 
turns in a minute; but then it will not continue moving ſo 
long. Theſe wheels may be applied, perhaps, to the 
ringing of chimes, and moving of light-made Orreries. 
23. A ſmall wire bent circularly with a loop at each 
end; let one end reſt againſt the under ſurface of the 
wheel, and bring the other end near the upper ſurface, 
it will give a terrible crack, Ao the force will be 
diſcharged. __ 
24. Every ſpark in that manner drawn 98 the ſurface 
of the wheel, makes a round hole in the gilding, tearing 
off a part of it in coming out; which ſhews that the fire 
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is not accumulated on the gilding, but is 1 in the gli | 5 
—_— 

25. The gilding whe varniſh'd over with turpentine 
varniſh, the varniſh tho dry and hard, is burnt by the ſpark 
drawn thro' it, and gives a ſtrong ſmell and viſible ſmoke. 
And when the ſpark is drawn through paper, all round the 
hole made by it, the paper will be blacked by the ſmoke, 
which ſometimes penetrates ſeveral of the leaves. Part 
of the gilding torn off, is alſo found forcibly driven into 
che hole made in the paper by the ftroke. 

2856. 'Tis amazing to obſerve in how ſmall a portion of 
laſs a great electrical force may lie. A thin glaſs bubble, 
about an inch diameter, weighing only fix grains, being 
half-filled with water, partly gilt on the outſide, and fur- 
_ niſh'd with a wire hook, gives, when electrified, as great 
a ſhock as a man can well bear. As the glaſs is thickeſt 
near the orifice, I ſuppoſe the lower half, which being gilt 
was electrified, and gave the ſhock, did not exceed two 
grains ; for it appeared, when broke, much thinner than 
the upper half. --- If one of theſe thin bottles be electrified 
by the coating, and the ſpark taken out thro” the gilding, 
it will break the glaſs inwards at the ſame time my * 
breaks the gilding outwards. 

27. And allowing (for the reaſons before given, $ 8, 9, 
10,) that there is no more electrical fire in a bottle after 
charging, than before, how great muſt be the quantity in 
this ſmall portion of glaſs | It-ſeems as if it were of its very 
ſubſtance and eſſence. Perhaps if that due quantity of 


electrical 
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8 ielefricdl fire 1 obſtinately retained by glaſs, could be 
? ſeparated from it, it would no longer be glaſs; it might 
loſe its tranſparency; or its brittleneſs, or its elaſticity. — 
Experiments may: ran be. e een, to fir 
cover this. 
27. We are e at the account Sven in Mr Wat. 
ſon's bobk, of a ſhock communicated through a great ſpace 
of dry ground, and ſuſpect there muſt be ſome metaline 
quality in the gravel, of that ground; having found that 
ſimple. dry earth, rammed in a glaſs tube, open at both 
ends, and a wire hook inſerted in the earth at each end, the 
earth and wires making part of a circle, would not con- 
duct the leaſt perceptible ſhock, and indeed when one 
wite was electrify d, the other hardly ſhowed any ſigns of 
its being in connection with it. Even a thoroughly 
wet pack- thread ſometimes fails of condutting i: a ſhock, 
tho it otherwiſe conducts electricity very well. A dry 
cake of ice, or an icicle held between two in a circle, like- 
wiſe; prevents the ſhock ; which one would not expect, ＋ 
water conducts ĩt ſo perfectly well. — Gilding on a new 
book, though at firſt it conducts the ſhock extremely well, 
yet fails after ten or a dozen experiments, though. it ap- 
r eee eee e which we. cannot | 
Leng cone P 5 
28. eee ee ee N 
ad] is not hitherto ſatisfactorily accounted for; it is this. 
Place an iron ſhot. on. a glaſs ſtand, and let a ball of damp 
cork; ** by a ſilk OM hang in contact with the 
8 ſhot 
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ſhot. fake « bet i e here 


through the hook, the other through the coating: Apply | 


the giving wire to the ſhot, which will electrify it pu- 


Hh. and the cork ſhall be repelled : Then apply the requir- 
ing wire, which will take out the ſpark given by the other; 


when the cork will return to the ſhot : Apply the fame 
again, and take out another ſpark, fo will the ſhot be elec- 
trify'd negatively ; and the cork in that caſe ſhall be repel- 
led equally as before. Then apply the giving wire to the 
ſhot, and give the ſpark it wanted, ſo will the cork return: 


Give it another, which will be an addition'to its natural 
quantity, ſo will the cork be repelled again: And ſo may | 


the experiment be repeated as long as there is any-charge 
in the bottles. Which ſhews that bodies having leſs than 
the common quantity of Electricity, repel each 8 a 
well as thoſe that have more. = 


Chagrined a little that we have hitherto been ain | 


produce nothing in this way of uſe to mankind ; and the 


hot weather coming on, when electrical experiments are 
not ſo agreeable, tis propoſed to put an end to them for 
this ſeaſon, ſomewhat humorouſly, I in a party of pleaſure, 
on the banks of Shuylkill.* Spirits, at the ſame time, are 
to be fired by a ſpark ſent from ſide to ſide through the 
river, without any other conductor than the water; an 


experiment which we ſome time fince performed, to the 


. _ ® The river that waſhes one fide of Philadelphia, as the Delaware does 


the other ; both are ornamented with the ſummer habitations, of the citi- 


zens, and the agreeable manſions of the principal people of this colony, 


amazement 
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amazement of many. A turkey is to be killed for our 
dinner by the electrical ſhock, and roaſted by the electrical 
jack, before a fire kindled by the elecfriſied bottle ; when the 
healths of all the famous electricians in England, Holland, 
A 1 wt are to be drank in Ne _ 


battery. 


* An elafvidet homage & ſmall thin; e ner filled with 
wine, and eleftrified as the bottle. This — brought to the lips gives 
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CONTAINING: ; 
OBSERVATI ONS and SUPPOSITIONS, 


towards forming a new HyPoTHESI s, for ex- 


Plaining zbe ſeveral Phænomena of * 'F1 H on- 
DER-GUsSTsS,* 


t 


ON-ELECTRIC; bodies, that have electric 
fire thrown. into them, will retain it till 
other non- electric, that have leſs, ap- 

proach; and then tis communicated ee and be- 


SIX, 
§. I. | 


comes equally divided. t. 
2. Electrical fire loves Water, 41s. — attracted by it, 
and they can ſubſiſt together. 


3. Air is an electric per ſe, and when dry will not con- 
duct the electrical fire; it will neither receive it, nor give 


Thunder-guſts are ſudden ſtorms of thunder and lightning, which 
po frequently of ſhort duration, but ſometimes produce miſchievous 
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it to other bodies; otherwiſe no body ſurrounded: by air 
could be electrified poſitively and negatively: for ſhould it 
be attempted poſitively; the air would immediately take 
away the overplus; or e ue the : air would apply 
what was wanting. 11 
4. Water d eee Giſt vapours Arif Gon ir 
will be equally electrified; and floating in the air, in the 
form of clouds; or otherwiſe, will retain that quantity of 
electrical fire, till they meet with other clouds or bodies 
not ſo much electriſied, and _ will communicate as be⸗ 
forementiondd. 

5. Every tee of matter. | eleftrified is 3 * 
every other particle equally Heftrified. Thus the ſtream 
of a fountain, naturally denſe and continual, when electri- 
fied; will ſeparate and ſpread in the form of a bruſh, every 
drop endeavouring to recede from every other drop. But 
on taking out the electrical fire, they cloſe again. 
6. Water being ſtrongly electrified (as well as when 
heated by common fire) riſes in vapours more copiouſly ; 
the attraction of coheſion among its particles being greatly 
weakened, by the oppoſite power of repulſion introduced 
with the electrical fire; and when any particle is by any 
means eee Ee 'tis 3 Was es on * * 
into the air. 


7. Particles W Gtuated * e are 
more eaſily diſengaged than C and D, as each is held by : 
contact with three only, whereas C and D are each in 
contact with nine. When the rden of water has the 
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leaſt motion, particles are nen uw r ths 
fituation repreſented by Fic. 6. | 
8. Friction between a non- electric eee 4 
will produce electrical fire; not by creating, but colletfin 

it: for it is equally diffuſed in our walls, floors, earth, and 
the whole maſs of common matter. Thus the whirling 
glaſs globe, during its friction againſt the cuſhion, draws 
fire from the cuſhion, the-cuſhion is ſupplied from the 
frame of the machine, that from the floor on which it 
ſtands. Cut off the communication by thick glaſs or wax 
placed under the cuſhion, and no fire can a ns pogo be- 
n it cannot be collected. 


9. The Ocean is comphand of wane a wer cha 
e eee | | 
o. When there is a friction . parts near 10 
ee electrical fire is collected from the parts below. 
It is then plainly viſible in the night; it appears at the 
ſtern and in the wake of every failing veſſel; every daſh 
of an oar ſhows it, and every ſurff and ſpray : in ſtorms the 
whole ſea ſeems on fire. The detach d particles of water 
then repelled from the electrified ſurface, continually car- 
ry off the fire as it is collected; they riſe, and form clouds, 
and thoſe clouds are highly electrified, and retain the fire 
till they have an opportunity of communicating it. 
11. The particles of water riſing in 9 82752 N 
themſelves to particles of ar. 

12. The particles of air are ſaid to be hard, round, a 
rate > and diſtant from each other ; every particle ſtrongly 


. repainngy 
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| repelling every other particle, whereby they recede from 
each other, as far as common gravity will permit. | 

+13« The ſpace between any three particles: equally re- 
| pelling each other, will be an equilateral triangle. | 

134. In air compreſſed, Oo nl in 
 rarified Air they are larger. 

15. Common fire: joined wih air, eee 
Gon, enlarges the triangles, and thereby makes the air ſpe- 
cifically lighter. Such Air among denſer air, will riſe. 
16. Common fire, as well as electrical fire gives repul- 
fem40;the partjeleniof dees d e ye their attraction 
of coheſion; hence common fire, well as electrical oy 
aſſiſts in raiſing vapours. « 

17. Particles of water, eee ee 
| attra@&each other. Three particles of water then being 


Ll 


attached to the three particles of a triangle of air, would by 
their mutual attraction operating againſt the air's repulſion, 
ſhorten the ſides and leſſen the triangle, whereby that 
portion of air being made denſer, would fink to the earth 
with its water, and not riſe to contribute to the formation 
of a cloud. 

18. But if every particle of OPER IIA 
brings with it a particle of common fire, the repulſion of 
the air being aſliſted and ſtrengthened by the fire, more 
than obſtructed by the mutual attraction of the particles of 
water, the triangle dilates, deer A Tea h 
ing rarer and ſpecifically lighter riſe. 

19 If the particles of water * genen ee | 

they 


 fion of the air, to force its partieles to a greater diſtance, 
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they attach themſelves to air, the repulſion” bers ur 
particles of water electrified, joins with the natural repul· 


whereby the triangles are me a 80 air mn "ys 
ing up with it the water. 4 


20. If the particles of water NA wr FUR edits 
of both farts of fire, the repulſions of the particles of air is 


{till more ſtrengthened and ts eee, * the . era 


farther enlarged. . 

21. One particle of A be Gurrhnded: Ky: de 
particles of water of equal ſize with itſelf, all * nen 
— and by more added to thoſe; 


2. Particles of air thus loaded would be as nearer: 
i the mutual attraction of the particles: of water, 


did e en common or Seeweg aſſiſt n re- 


29 mY air cbs loaded wn a _ avcrſs wa 


or by being driven againſt mountains, &c. or condenſed 
by taking away the fire that aſſiſted it in expanding; the 


triangles contract, the air with its water will deſcend as a 
dew ; or, if the water ſurrounding one particle of air comes 
in contact with the water ſarrounding NODE: EI coa- 


leſce and form a drop, alid we have rain. 


24. The ſun ſupplies (or ſeems to upp) common n fr 
to all vapours, whether raiſed from earth or ſea. it 


25. Thoſe vapours which have both common and cler. 
trical fire in them, are better ſupported, than thoſe which 
have only common fire in them. For hen vapours riſe 

255 | | | into 
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into the coldeſt region above the earth, the cold will not 
diminiſh the electrical fire, if it doth the common. , 
26. Hence clouds formed by vapours raiſed ban freſh 
waters within land, from growing vegetables, moiſt earth, 
&c. more ſpeedily and eaſily depoſite their water, having 
but little electrical fire to repel and keep the particles ſepa- 
rate. So that the greateſt part of the water raiſed from the 
land is let fall on the land again; and winds blowing from 
| the land to the ſea are dry; there being little uſe for rain 
on the ſea, and to rob the land of its moiſture, in order to 
rain on the ſea, would not appear reaſonable. 

27. But clouds formed by vapours raiſed from the ſea, 
having both fires, and particularly a great quantity of the 
electrical, ſupport their water ſtrongly, raiſe it high, and 

being moved by winds may bring it over the middle of 
the broadeſt continent from the middle of the wideſſ ocean. 

28. How theſe ocean clouds, ſo ſtrongly ſupporting 
their water, are made to depoſite it on the land where” tis 

wanted, is next to be conſidered. - , 

29. If they are driven by winds againſt mountains, 
thoſe mountains being leſs electrified attract them, and on 
contact take away their electrical fire (and being cold, the 
common fire alſo;) hence the particles cloſe towards the 
mountains and towards each other. If the air was not 

much loaded, it only falls in dews on the mountain tops 
and ſides, forms ſprings, and deſcends to the vales in rivu- 
lets, which united make larger ſtreams and rivers. If 
much loaded, the electrical fire is at once taken from the 


CW: -8 2 whole 


of 
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whole cloud; and, in leaving it, flaſhes brightly and cracks 
loudly ; the particles We enge u Bn, of a 
fite, and falling in a heavy ſhower. 

zo. When a ridge of mountains thus tains ths 00 
and draws the electrical fire from the cloud firſt approach« 
ing it; that which next follows, when it comes near the 
firſt cloud, now deprived of its fire, flaſhes into it, and be- 
gins to depoſite its own water; the firſt cloud again flaſhing 
into the mountains; the third approaching cloud, and 
all the ſuceceding ones, acting ih the ſame manner as far 
back as they extend, which muy be a ge es cu 
miles of country. 

31. Hence the continual ſtorms of a and 
lightning on the eaſt- ſide of the Audes, which running 
north and ſouth; and being vaſtly high, intercept all the 
clouds brought againſt them from the Atlantic ocean by 
the trade winds, and oblige them to depoſite their waters, 
by which the vaſt rivers Amazons, La Plata, and Orvonohy 
are formed, which return the water into the ſame ſea, after 
having fertilized a country of very great extent. 

32. If a country be plain, having no mountains to inter- 
cept the electrified clouds, yet is it not without means to 
make them depoſite their water. For if an electrified 
cloud coming from the ſea, meets in the air a cloud raiſed 
from the land, and therefore not electrified ; the firſt will 
flaſh its fire into the latter, and a nnn 
: be made ſuddenly to depoſite water. 

33. The electrified pirtcles of the fiſt.cloud Geld 
when they loſe their fire; the particles of the other cloud 
cloſe 
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debviniramiriogitt is dais they have thereby an oppartu+4 
nity of coaleſcing into drops. The concuſſion or jerk given 
to the air, contributes alſo to ſhake'down the water, not 
only from thoſe two clouds but from others near them. 
Henes the ſudden fall of ae 0 eter my 
lightning, 

34- r . Tale two 
round e n e be ee Rina the ; 
center and circumference of each of them. ſuſpend. by 
fine ſilk threads eighteen inches long, ſeven ſmall balls of 
wood, or ſeven yeas equal in bigneſs; fo will the balls apy 
pending to each paſteboard, form equal equilateral trian- 
gles, one ball being in the center, and fix at equal diſtances 
from that, and from each other; and thus they repreſent 
particles of air. Dip both ſets in water, and ſorne cohering 
to each ball thay: will repreſent. air loaded. Dexterouſſy 


clectrify one ſet; and its balls will repel each other to aõ 


greater diſtance, enlarging the triangles. Could the water 
ſupported by che {even balls'come into contact, it would 
form à drop or drops ſo heavy as. to break the cohe- 
ſion it had with the balls, and ſo fall. —Let the two ſets 
then repreſent two clouds, the one. a ſea cloud electrifiecd, 
the other a land cloud. Bring them within the ſphere of 
attraction, and they will draw towards each other, 
and you will ſee the ſeparated balls cloſe thus ; the firſt 
clefrified ball that comes near an uneleQrified ball by 
attraction joins it, and gives it fue; inſtantly they ſepa- 
rn 
1 2 give 
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give, the other to receive fire; and ſo it cata f 
both ſets, but ſo quick as to be in a manner inſtantaneous; 
In he colliſion they mk off and e their OG e 
repreſents rain. 
35. Thus when fea and land cloth would oY at too 
great a diſtance for the flaſh, they are attracted towards 
each other till within that diſtance ; for the ſphere of e- 
lectrical attraction is far beyond the diſtance of flaſhing. - : 
36. When a great number of clouds from the ſea meet 
a number of clouds raiſed from the land, the electrical 
flaſhes appear to ſtrike in different parts; and as the 
clouds are joſtled and mixed by the winds, or brought 
near by the electrical attraction, they continue to give and 
receive flaſh after flaſh, * the electrical fire is uu 
diffuſed. 
1 When the a 0 (in electric cb 
has but little electrical fire in it, you muſt approach it very 
near with your knuckle, before you can draw a ſpark. 
Give it more fire, and it will give a ſpark at a greater diſ- 
tance. Two gun-barrels united, and as highly electrified, 
will give a ſpark at a ſtill greater diſtance. But if two 
gun-barrels electrified will ftrike at two inches diſtance, 
and make a loud ſnap, to what a great diftance may 
10,000 acres of electrified cloud ſtrike and : ot its +a 
and how loud muſt be that crack! _ 
38. It is a common thing to ſee clouds at Aifferent 
Heights paſling different ways, which ſhews different cur- 
rents of air, one under the other. As the air between the 
IQ oh tropics 
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tropics is rarified by the ſun, it riſes; the denſer northern 


and ſouthern air preſſing into its place. The air fo rari- 


fied and forced up, paſſes northward and ſouthward, and 
muſt deſcend in the polar regions, if it has no rnd 
before, that the circulation may be carried on. 


- 39. As currents of air, with the clouds 3 paſs dif. 


ferent ways, tis eaſy to conceive how the clouds, paſſing 


over each other, may attract each other, and ſo come near 
enough for the electrical ſtroke: And alſo how electrical 
clouds may be carried within land very far from the _ 
before they have an opportunity to ſtrike. _ 

40. When the air, with its vapours raiſed from the o- 
cean between the tropics, comes to deſcend in the polar 
regions, and to be in contact with the vapours ariſing 
there, the electrical fire they brought begins to be com 
municated, and is ſeen in clear nights, being firſt viſible 
where tis firſt in motion, that is, where the contact be- 
gins, or in the moſt northern part; from thence the 
ſtreams of light ſeem to ſhoot ſoutherly, even up to the 
zenith of northern countries. But tho the light ſeems to 
ſhoot from the north ſoutherly, the progreſs of the fire is 
really from the ſouth northerly, its motion beginning in 
the north being the reaſon that 'tis there firſt ſeen. 


For the electrical fire is never viſible but when in mo- 


tion, and leaping from body to body, or from particle to 
particle thro the air. When it paſſes thro' denſe bodies 


tis unſeen. When a wire makes part of the circle, in the 


| Ws. of the electrical — the fire, though in great 


quantity. 
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quantity, paſſes in the wire inviſibly : but in paſſing wes 
a chain, it becomes viſible as it leaps from link to link. In 
paſling along leaf-gilding tis viſible; for the leaf-gold is 
full of pores ; hold a leaf to the light and it appears like a 
net; and the fire is ſeen in its leaping over the vacancies. 
And as when a long canal filled with ſtill water is open- 
BY one end, in order to be diſcharged, the motion of the 
water begins firſt near the opened end. and proceeds to- 
| phe maſon ag the water itſelf moves from the 
_ Cloſe towards the opened end: ſo the electrical fire. diſ- 
charged into the polar regions, perhaps from a thouſand 
leagues length of vaporiz'd air, appears firſt where tis firſt 
in motion, i. e. in the moſt northern part, and the appear» 
ance proceeds ſouthward, tho the fire really moves north 
Ward. This is e account far 3 Bor 
8 . 
41. When there k. great ered land, © ina 8 
lar region (the ſun having ſhone on it perhaps ſeveral 
days, while the ſurroundimg countries have been ſereen d 
by clouds) the lower air is rarified and riſes, the cooler 
denſer air above deſcends; the clouds in that air meet 
from all ſides, and join over the heated place; and if ſome 
are electriſied, others not, lightning and thunder ſucceed, 
and ſhowers fall. Hence thunder; guſts after beats, and 
cool air after guſts; the water and the clouds that bring 
it, coming from a higher and therefore a cooler region. 
42. An electrical ſpark, drawn from an irregular body 
at ſome diſtance is ſcarce . 
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. 
the clouds being very irregular bodies. wo 

13. As electrifed clouds paſs over a country, high 
kills and high trees, lofty towers, ſpires, maſts of ſhips, 
chimneys, Ge. as {0 many prominencies and points, draw 
the electrical fire, and the whole cloud diſcharges there. 
44. Dangerous, therefore, is it to take ſhelter under a 
tree Gi aidhendergut. It has been fatal to. many, ; 
both men and beaſts. _ 9 

45. ee eee | | 
When the clothes are wet, if a flaſh in its way to the 
ground ſhould ſtrike your head, it will run in the water | 
over the ſurface of your body; whereas, if your clothes . [ 
were dry, it would go thro the body. Wy q 
Hence a wet rat cannot be killed by the exploding, e- | 
lectrical bottle, when a dry rat may. | | 

46. Common fire e dee, ee : i 
25 electrical fire. Perhaps they may be different modifi- M0 
cations of the ſame element; or they may be different ele- 
ments. The latter is by ſome ſuſpeted. 1 

47. If tleyace different things, yt they muy und do 5 
fubſiſt together in the ſame bod. ij 

48. When electrical fire ſtrikes thro” a body, it acts | 
upon the common fire contained in it, and puts that fire 
in motion; and if there be » ſufficient quantity of each 
kind of fire, the body will be inflamed. 
| 49. When the quantity of common fire in the al 

ſmall, the quantity of the electrical fire (or the electrical 
- ſtroke} 
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ſtiroke) ſhould be greater: if W. quenttnal common. fits 
be great, leſs electrical fire ſuffices to produce the effect. 

Fo. Thus ſpirits muſt be heated before we can fire them 
by the electrical ſpark. If they are much heated a ſmall 
_ ſpark will do; if not, the ſpark muſt be greater. ++ || 

5 1. Till lately we could only fire warm vapburs : but 
how we can burn hard dry rofin. And when we can pro- 
cure greater electrical ſparks, we may be able to fire not 
only unwarm d ſpirits, as lightning dots, but even wood, 
by giving ſufficient agitation to the common fire e 
in it, as friction we know will do. f 

52. Sulphureous and inflammable vapours 1 bam 
the earth, are eaſily kindled by lightning. Beſides what 
ariſe from the earth, ſuch vapours are ſent out by ſtacks of 
moiſt hay, corn, or other vegetables, which heat and reek. 
Wood rotting in old trees or buildings does the ſame; Such 
are therefore eaſily and often fired. 
53. Metals are often melted by lightning, tho' n 
not from heat in the lightning, nor altogether from agi- 
tated fire in the metals. For as whatever body can inſi- 
nuate itſelf between the particles of metal, and overcome 
the attraction by which they cohere (as ſundry menſtrua 
can) will make the ſolid become a fluid, as well as fire, 
yet without heating it: ſo the electrical fire, or lightning, 
ereating a violent repulſion between the particles of the 
metal it paſſes thro', the metal is fuſed. 
54. If you would, by a violent fire, melt off the end of a 
; nail, which 1 is half driven into a door, the heat given the 
| whole 
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. 


"WM 1 in. And the melted part would burn the floor it 


dropp'd on. But * = Hyord gap be nn the ſcab- 


bard, and money in a man's pocket, by lightning, without 
burning either, it muſt be a cold fuſion. 0 


55. Lightning rends ſome bodies. The derte part 


＋ 


5 will frike a hole thro a quire of ſtrong paper. 


Fb. If the ſource of lightning, aſſigned in this paper, be 


des üs dt there ſhould be little thunder heard at ſea 
whom enquiry has been made; do affirm; that the fact a- 
grees perfectly with the hypotheſis}; for that, in croſſing 
the great ocean, they ſeldom meet with thunder till they 
come into founding; and that the iſlands far from tho 
continent have very little of it. And a curious obſerver, 
vwho lived 13 years at Bermudas, ſays, there was leſs thun- 
der there in W- eee en e ee 
Wee e car Ar | 
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21 | 8-you firt put us on electrical experiments, 
by ſending to our library /edmpany a tube; 

{_ wich directions how to uſe it; and as our 
honourable proprietary enabled us to carry thoſe experi 
ments to a greater height, by his generous preſent of a 
compleat electrical apparatus ; tis fit- that both ſhould 
know from time to time what progreſs we make. It 
was in this view I wrote: and ſent you my former papers 
on this ſubject, deſiring, that as I had not the honour of 
a direct correſpondence with that bountiful benefactor to 
our library, they might be communicated to him through 
your hands. In the ſame view I write, and ſend you this 
additional paper. If it happens to bring you -nothing 
new (which may well be, conſidering the number of in- 
genious men in Europe, continually engaged in the ſame 
reſearches) at leaſt it will ſhow, that the inſtruments, 
put into our hands, are not neglected; and, that if no 
valuable diſcoveries are made by us, whatever the cauſe 
may be, it is not want of induſtry and application. 

J am, Sir, 
Your much obliged 
Humble Servant, 


B. FRANKLIN, 
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6 n 4 
- extreamly fubtile, fince it can permeate ü 
common matter, even the denſeſt metals, ; 
with fed eſe and elan. a nx recie any peep bY 
tible reſiſtance. | 1 
2. I any one ſhould doubt, whether the clerical mat Wu 
ter paſſes thro” the ſubſtance of bodies, or only over and 
along their furfaces, a ſhock from an eleQtrified large 
glaſs jar, taken thro' his own body, bao mg: Aber 
vince him, f 
3. Electrical matter differs from common matter in 
this, that the parts of the latter mutually attract, thoſe of 
the former mutually repel, each other. Hence the ap» 
pearing divergency in a ſtream of ele&rified eMluvia. 
4. But tho the particles of electrical matter do repel 
each other, e eee e 1 
matter. * 


* 
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5. Pram, theſe three things, the extreme ſubtilty of the 


electrieal matter, the mutual repulſion of its parts, and the 


ſtrong attraction between them and other matter, ariſe this 


effect, that when a quantity of electrical matter, is ap- 
plied to a maſs of common matter, of any bigneſs of lengtir 


within our obſervation * (which has not already got its 


quantity) it is een * * — neh 
the whole. 


6. Thus common mater i « kind of ſpunge to the 


electrical fluid. And as a ſpunge would receive no wa- 


ter, if the parts of water were not ſmaller than the pores 
of the ſpunge; and even then but ſlowly, if there were 


not a mutual attraction between thoſe: parts and the parts 


of the ſpunge; and would till imbibe it faſter, if the 
mutual attraction among the parts of the water did not 
impede, ſome force being required to ſeparate them; and. 
faſteſt, if, inſtead of attraction, there were a mutual repul- 
fon among thoſe parts, which would act in conjunction 
with the attraction of the ſpunge. 80 is the caſe between. 


f the electrical and common matter. 


7. But in common matter there 1 is 3 as TY 
of the electrical, as it will contain within its ſubſtance, 1 


more is added, it lies without upon the ſurface, and forms 


what we call an electrical atmoſphere: and then * 22 
is ſaid to be electrified. 


8. 'Tis ſuppoſed, that all kinds af common matter da 


not attract and retain the electrical, with equal ſtrength and 


force; for reaſons to be given hereafter. And that thoſe 
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called elecktics per ., as. TY c. attract 19 retain it 
ſtrongeſt, and contain the greateſt quantity. | 
9. We know that the electrical fluid 5 common 
matter, becauſe we can pump it out by the globe or tube. 


We know that common matter has near as much as it can 
contain, becauſe, When we add a little more to any pro- 


tion of it, the additional quantity does not enter, but forms 


an electrical atmoſphere. And we know that common 


matter has not ( generally) more. than it can contain, other- 
wiſe all looſe portions of it would. repel each other, as 


*. conſtantly do when they have electric e | 


0. The beneficial uſes of this electrical fluid in the 
. we are not yet well acquainted with, though. 
doubtleſs ſuch there are, and thoſe very conſiderable ; but 
we may ſee ſome pernicious conſequences, that would at- 

tend a much greater proportion of it. For had this globe 


we live on as much of it in proportion, as we can give to a 
globe of iron, wood, or the like, the particles of duſt and 


ather light matters that get looſe. from it, would, by virtue - 


of their ſeparate electrical atmoſpheres, not only repel each 
other, but be repelled from the earth, and not eaſily be 


brought to unite with it again; whence our air would 


continually be more and more clogged: with foreign mat- 


ter, and grow unfit for reſpiration, _ This affords another 


occaſion of adoring. that wiſdom which 1 made all 
things by weight and meaſure | 


11. If a piece of common matter be ee intirely | 
free from electrical matter, and a ſingle, particle. of the 
. 5 e latter 
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latter be brought nigh, twill be attracte l ee U 
body, and take place in the center, or here che attrac-' 


tion is every way equal. If more particles enter, they 


take their places where the balance is equal between the 
attraction of the common matter and their own mutual 


repulſion, Tis ſuppoſed they form triangles, whoſe fides' 
ſhorten as their number increaſes ; till the common mat- 


ter has drawn in ſo many, that its whole power of com- 
prefling thoſe triangles by attraction, is equal to their 8 


power of expanding themſelves by repulſion ; and then 


will ſuch piece of matter receive no more. 


12. When part of this natural proportion of eleQrical 
fluid, is taken out of a piece of common matter, the trian- 


gles formed by the remainder, are ſuppoſed to widen by 


the mutual repulſion Wr Part, until cy occupy __ 


whole piece. 
13. When the quantity of dleatical fluid taken from a 


piece of common matter is reſtored again, it enters, the 


expanded triangles being again comprefled till there is 


room for the whole. 


14. To explain this: take two apples, or two balls of 


wood or other matter, each having its own natural quantity 


of the electrical fluid. Suſpend them by filk lines from the 


| ceiling. Apply the wire of a well-charged vial, held in 
your hand, to one of them (A) Fig. 7. and it will receive 


from the wire a quantity of the electrical fluid; but will 
not imbibe it, being already full. The fluid therefore will 
flow round its ſurface, and form an electrical atmoſphere. 
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Bring A into'contact with B, and half the electrical fluid 
is communicated, | ſo that each has now an electrical at- 
moſphere, and therefore they repel each other, Take 
away theſe atmoſpheres by touching the balls, and leave 
them in their natural Nate: then, having fixed a ſtick of 
ſealing war to the middle of the vial to hold it by, apply 
the wire to A, at the ſamt. time the coating touches B. 
Thus will a quantity of the electrical fluid be drawn out 
of B, and thrown on A. So that A will have a redun- 
dance of this fluid, which forms an atmoſphere round it, 
and B an exact equal deficiency. Now bring theſe 
balls again into contact, and the electrical atmoſphere 
Will not be divided between A and B, into two ſmaller 
atmoſpheres as before ; for B will drink up the whole at- 
mon ef A, and beth will be found agyja in thajr ne- 
© 15. The * the electrical . that of 
the body it ſurrounds. This ſhape may be rendered 
viſible in a ſtill air, by raiſing a ſmoke from dry roſin, 
dropt into a hot tea - ſpoon under the electriſed body, 
which will be attracted and ſpread itſelf equaly on all 
ſides, covering and concealing the body. And this form 
it takes, becauſe it is attracted by all parts of the ſurface of 
the body, tho it cannot enter the ſubſtance already replete. 
Without this attraction it would not remain round the bo- 
dy, but diffipate in the air. 
16. The atmoſphere of electrical particles furrounding 
an electrified ſphere, is not more. diſpoſed to leave it or 
| | more 
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more eaſily drawn off from any one part of the here dun 
from another, becauſe it is equally attracted by every part, 
But that is not the caſe with bodies of any other figure. 
From a cube it is more eaſily drawn at the corners thun at 
the plane ſides, and ſo from the angles of a body of any 
other form, and ſtill moſt eaſily from the angle chat is 
moſt acute. Thus ifa body ſhaped a8 A, B, C, D, E in Fig. 8, 
be electrified, or have an electrical atmoſphere communi- 
cated to it, and we confider'every fide as a baſe on which 
the particles reſt and by which they are attracted, one 
may ſee, by imagining a line from A to F, and another 
from E to G, that the portion of the atmoſphere inchudet 
in F, A, E, G, has the line A, E, for its baſis. 80 the por- 
tion of atmoſphere included in H, A, B, I, has the line 
A, B, for its baſis. And likewiſe the portion inclu- 
ded in K, B, C, L, has B, C, to reſt on; and ſo 
on the other ſide of the figure. Now if you would 
draw off this atmoſphere with any blunt ſmooth body, 
and approach the middle of the fide A, B, you muſt come 
very near before the force of your attracter exceeds the 
force or power with which that ſide holds its atmoſphere. 
But there is a ſmall portion between I, B,K, that has leſs of 
the ſurface to reſt on, and to be attracted by, than the neigh- 
bouring portions, while at che ſame time there is a mutual 
repulſion between its particles and the particlesofthoſe por- 
tions, therefore here you can get it with more eaſe or at A 
greater diſtance. Between F, A, H, there is a larger por- 
tion that has yet a bt ſurface to reſt on and to attract it; 


Po 
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_ eaſieſt of all between L, C, M, where the quantity is lar- 
geſt, and the ſurface to attract and keep it back the leaſt. 
When you have drawn away one of theſe angular porti- 
ons of the fluid, another ſucceeds in its place, from the 


nature of fluidity and the mutual repulſion bef 


ed; and ſo the atmoſphere continues flowing off at fuch 
angle, like a ſtream, till no more is remaining, The ex- 
tremities of the portions of atmoſphere over theſe angular 
parts are likewiſe at a greater diſtance from the electrified 
body, as may be ſeen by the inſpection of the above figure; 
the point of the atmoſphere of the angle C, being much 
farther from C, than any other part of the atmoſphere over 
the lines C, B, or B, A: And beſides the diſtance ariſing 
from the nature of the figure, where the attraction is leſs, 
the particles will naturally expand to a greater diſtance by 
their mutual repulſion. On theſe accounts we ſuppoſe e- 
lectrified bodies diſcharge their atmoſpheres upon unelec- 
trified bodies more eaſily and at a greater diſtance: from 
their angles and points than from their ſmooth ſides.— 

/ Thoſe points will alſo diſcharge into the air, when the bo- 
dy has too great an electrical atmoſphere, without bring- 
ing any non- electric near, to receive what is thrown: off: 
For the air; though an electric per fe, yet has always more 

or leſs water and other non- electric matters mixed with it; 
and theſe attract and receive what is. ſo diſcharged, -- . -- 
17. But points have a property, by which they drau on 

as well as throw g the electrical fluid, at greater diſtances 
a] T I | than 
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than blunt bodies can. That is, as e 
electrified body will diſcharge the atmoſphere of that bo- 
dy, or communicate it fartheſt to another body, ſo the 
point of an unelectrified body, will draw off che electrical 
atmoſphere from an eleQrified body, farther than a Hlunter 
part of the ſame unele&rified body will do- Thus a pin 
held by the head, and the point preſented: to-an electri ſied 
body, will draw off: its atmoſphere at 2 foot diſtance ; 
where if the head were preſented inſtrad of the point, no 
ſuch effect would follow, To underſtand this, we may 
conſider, that if a perſon ſtanding on the floor would 
draw off the electrical atmoſphere from an electriſied bo- 
dy, an iron crow and a blunt knitting kneedle held alter 
nately in his hand and preſented for that purpoſe, do not 
drawy with different forces in proportion to their different 
maſſes.” For the man, and what he holds in his hand, be 
it large or ſmall, are connected with the common maſs 
of unelectrified matter; and the force with which he 
Aravus is the ſame in both caſes, it conſiſting in the dite / 

trified body retains its atmoſphere by attracting it, is pro- 
pottioned to the ſurface over which the particles are pla- 
ced ; i. e. four ſquare inches of that ſurface retain their 
| atmoſphere with four times the force that one ſquare inch. 
retains its atmoſphere. And as in plucking the: hairs from. 
the horſe's tail, a degree of ſtrength inſufficient to pull a- 


way @ handful xt on0e; coulld yer:allly e it Haw by 
| hair 
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wur ; (6/4 blunt body preſented cannot; drew: off a num- 


ber of particles at once, but a pointed one, with no great- 
er force, takes them away eaſily, particle by particle. 
18. Theſe explanations of the power and operation of 
points, when” they firſt occutr'd to me, and while they 
firſt floated in my mind, appeared perfectly ſatisfactory; 
but now 1 have wrote them, and conſider d them more 
cloſely in black and white, I muſt own I have ſome 
doubts about them: yet as I have at preſent nothing bet- 
ter to offer in their Need, I do not croſs them out: for 
even 4 bad ſolution read, and its faults diſcover'd, has of- 
en een eee ae eee 
n en! 


19. Nor rte ue iris to u PV a 


manner in which nature executes her laws; tis enough 


H we know the laws themſelves. Tis of real uſe to 
know, that china left in the air unſupported will fall and 
break: ;- but bot it eomes to fall, and <oby it breaks, are 


matters of ſpeculation. Tis a pleaſure indeed to know = 


them, but we can preſerve our china without it. 
20. Thus in the preſent cafe, to know this power of 


points, may poſſibly be of ſome uſe to mankind, though 


we ſhould never be able to explain it. The following 
experiments, -as well as thoſe in my firſt paper, ſhow this 
power. I have a large prime conductor made of ſeveral 
thin ſheets of Fuller's paſteboard form d into a tube, near 
10 feet long and a foot diameter. It is coverd with 


Dutch emboſs d paper, almoſt totally gilt. This large 
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metallic ſurface ſupports a much greater « electrieal atmoſ 
phere than a rod of iron of 50 times the Weight would 
do. It is ſuſpended by filk lines, and when charged will. 
ſtrike at near two inches diſtance; a pretty hard ſtroke 
ſo as to make one's knuckle ach. Let a perſon ſtanding 
on the floor preſent the point of a needle at 12 or more 
inches diſtance from it, and while the needle is ſo pre- 
ſented, the conductor cannot be charged, the point draw-. 
ing off the fire as faſt as it is thrown on by the electrical 
globe. Let it be charged, and then preſent the point at 
the ſame diſtance, and it will ſuddenly be diſcharged. In 
the dark you may ſee a light on the point, when the ex- 
periment is made. And if the perſon holding the point, 
| ſtands upon wax, he will be electrified by receiving the 
fire at that diſtance. Attempt to draw off the electricity 
with a blunt body, as a bolt of iron raund at the end and 
ſmooth (a ſilverſmith's iron punch, inch-thick, is what I 
uſe) and you muſt bring it within the diſtance of three 
inches before you can do it, and then it is done with a 
ſtroke and crack. As the paſteboard tube hangs looſe on 
filk lines, when you approach it with the punch iron, it 
likewiſe will move towards the punch, being attracted 
while it is charged; but if at the ſame inſtant a point 
be preſented as before, it retires: again, for the point diſ- 
charges it. Take a pair of large braſs.ſcales, of two or 
more feet beam, the cords of the ſcales being ſilk. Suſ- 
pend the beam by a packthread from the cieling, ſo that 
the bottom of dhe Jeales may: be about a foot from the 
floor: 


. n 


PR r: 18 ſeales will move round i in a circle, by the un- 
weng af dhe packthread, Set the iron punch on the. 
end upon the floor, in ſuch a place as that the ſcales may 
paſs over it in making their cirele: Then electrify one 
ſcale by applying the wire of a charged phial to it. As 
they moye round, you ſee that ſcale draw nigher to the 
floor, and dip more when it comes over the punch; and ; 
il chat be placed at @ proper diſtance, the ſcale will ſnap, 
and diſcharge its fire into it. But if a needle be ſtuck. 
on the end of the punch, its point upwards, the ſcale, 
inſtead. of drawing nigh to the punch. and ſnapping, dis- 
charges its fire ſilently through the point, and riſes high- 
er from the punch. Nay, even if the needle be placed 
upon. the floor near the punch, its point upwards, the; 
end of the punch, tho ſo much higher than the needle, 
will not attract the ſcale and receive its fire, for the needle. 
will get it and convey it away, before it comes nigh e- 
nough for the punch to act. And this. is conſtantly ob- 
ſervable in theſe experiments, that the greater quantity | 
of electricity on the paſteboard tube, the farther it ſtrikes - 
or diſcharges its fire, and the point likewiſe will draw it 
off at a ſtill greater diſtance. _...- _ | 0 
N of aleftricits end thee of lightening be | = 
the ſame, as I have endeavour'd to ſhow at large in a 
former paper, this paſteboard. tube and theſe ſcales may 
repreſent electriſied clouds. If a tube of only 10 feet 
long will ſtrike and: diſcharge: its fire on the punch- at. 
o or three inches diſtance, an electrified cloud of per- 


haps 
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haps 10,00 acres, may ſtrike and diſcharge on the earth 
at 4 proportionably greater diſtance.” The horizontal mo- 
tion of the ſcales over the floor, may repreſent the mo- 
tion of the clouds over the earth; and the erect iron 
punch, a hill or high building; Ke then we ſee how 
e eee over hills or high buildings at 
too great a height to ſtrike, may be attracted lower till 
within their ftriking diſtance. And laftly, if à needle 
fix'd on the punch with its point upright, or even on the 
floor below the punch, will draw the fire from the ſcale 
filently at a much greater than the ſtriking diſtance, 
ſo prevent its deſcending towards the punch; or if in 
courſe it would have come nigh enough to ſtrike, yet be- 
ing firſt deprived of its fire it cannot, and the punch is 
thereby ſecured from the ſtroke. I ſay, F theſe things 
are To, may not the knowledge of this power of points 
be of uſe to mankind, in preſerving houſes, churches, 
thips, &c. from the ſtroke of lightning, by directing us 
to fix on the higheſt parts of thoſe edifices, upright rods 
of jron made ſharp as a needle, and gilt to prevent ruſt- 


nung, and from the foot of thoſe rods à wire down the 


-outlide of the building into the ground, or down round 
one of the ſhrouds of a ſhip, and down her fide" tilt it 
reaches the water? Would not theſe pointed rods proba- 


bly draw the electrical fire filently out of a <loud before 


it came nigh enough to ſtrike, and ara wn us from 


that moſt ſudden and terrible miſchief ? 
21. To determine the queſtion, e e 
| that 
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that contain ligbening are electrified or not, I would pro- | 
poſe an experiment to be try'd where it may be done conve- 
niently: ¶ On the top of ſome high tower or ſteeple, place a 
kind of ſentry-box; (as in F16.9.) big enough to contain a 
man and an electrical ſtand. From the middle of the ſtand, 
let an iron rod rife and paſs bending out of the door, and 
then upright 20 or 30 feet; pointed very ſharp at the end. 
If the electrical Rand be kept clean and dry, a man 
ſtanding on it when ſuch clouds are paſſing low, might 
| be cleftrified and afford ſparks, the rod drawing fire 
to him from a cloud. If any danger to the man ſhould 
be apprehended (though I think there would be none) 
let him ſtand. on the floor of his box, and now! and then 
bring near to the rod, the loop of a wire that das one 
end faſtened to the leads, he holding it by a wax handle; 
ſo tha ſparks, if the rod is ele&rified, will ſtrike from 
the rad. to tha wire, and not affect hin. 

22. Before I leave this ſubject of elne 
tian ſome other ſimilarities between the effects of that, 
and theſe of electricity. Lightning has often been known 
to ſtrike people. blind. A pigeon that we ſtruck dead to 
appearance by the.elecrical ſhock, recovering life, droop'd 
about the yard ſeveral days, eat nothing though crumbs 
were throun to it,, hut declined and died. We did not 
think of its being deprived. of fight ; but afterwerds 8 
pullet ſtruck: dead. in. like manner, being receverad by te- 
peatedly blowing into its hangs, when ſet down op the 
. 5 and on examination 


appear- 
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pigeon alſo had been abſolutely blinded by the ſhock. 


The biggeſt animal we have yet killed or tryd to kel 
with the electrical ſtroke, was a well · grown pulle. 


23. Reading in the ingenious Dr. Haless account of 
the thunder ſtorm at Stretbam, the effect of the lightning 
in ſtripping off all the paint that had covered a gilt 
moulding of a pannel of wainſcot, without hurting the 


reſt of the paint, I had a mind to lay a coat of paint 


over the filleting of gold on the cover of a book, and 
try the effect of a ſtrong electrical flaſh ſent through that 
gold from a charged ſheet of glaſs. But having no paint 
at hand, I paſted a narrow ſtrip of paper over it; and 
when dry, ſent the flaſh"through the gilding; by which 
the paper was torn off from end to end, with ſuch force, 
that it was broke in ſeveral places, and 1 in others brought 
away part of the grain of the Turky- leather in which 
it was bound; and convinced me, that had it been paint- 
ed, the paint would have been ſtript off in the fame 

manner with that on the wainſcot at Stretham. 
24. Lightning melts metals, and I hirited in my pa- 
per on that ſubject, that 1 ſuſpected it to be à cold fu- 
ſion; I do not mean a fuſion by force of cold, but a 
fuſion without heat. We have alſo melted gold; ſilver, 
and copper, in ſmall quantities, by the electrical flaſh. 
The manner is this: Take leaf gold, leaf ſilver, or leaf 
gilt copper, commonly called leaf braſs or Dutch gold: 
cut off from the leaf long narrow ſtrips the breadth of 
a ſtraw. 


'E 
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of. theſe ſtrips between two ſtrips 1 


ſmooth glak that are. about the width of your, finger, , If 
one ſtrip of, gold; the length, of .the leaf, be not long e- 
nough, for t the glaſs, add another 10 the end of it, ſo that 
you may have. a little. part hanging out looſe at each end 
of; the glaſs, Bind the pieces of glaſs together from end 
to, end with ſtrong filk thread; then place it ſo as to be 
part of an electrical circle, (che ends of gold hanging out 
being of uſe to join with the other parts of the cirele) 
and ſend the flaſh through it, from a large electrifed 
jar or ſheet of glaſs, Then if your ſtrips of glaſs remain 
whole, ou will ſee chat the gold is miſſing in ſeveral 
places, and "inſtead of it a "metallic ſtain on both the 
plaſſes ; 54 the ſtains on che upper and under glaſs exactly 
ſimilat in the minuteſt ſtroke, as may be ſeen by holding 
them to the light; ; the metal appeared to have been not 
only .melted, but even, vitrified, or otherwiſe ſo driven 1 
into the pores of the glaſs, as to be protected by it from 
the action of the ſtrongeſt Aqua Fortis and Ag: Regia. 1 | 
ſend ou encloſed two little pieces of glaſs with theſe 
metallic ſtains upon them, which cannot be removed with- 
out taking part of the glaſs with them. Sometimes the 
ſtain ſpreads. a little wider than the breadth of the leaf, 
and looks brighter at the edge, as by inſpecting cloſely 
you may obſerve i in theſe., Sometimes the glaſs breaks 
to pieces: once the upper glaſs btoke into a thouſand pie- 
ces, locking like coarſe ſalt. Theſe pieces I ſend ydu, were 
Rain' d with Dutch gold. F rue gold makes a darker ſtain, 
errant hs oats apo 
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ſorniewhat reddith ; fllver, a preeniſh Nuit. We once took 

two pieces of thick Tooking-glzfs, as broad as a Gunter 

ſcale, and b'inches long; and placing leaf god betwern 
dem, put them betwixt Two finoothly plain u pieces of 
wood, 184 nd them tight in a book-binder's finall preſs; 
yet though they were f6 cloſely confined, the forte of the 
electrical ſhock Thivered the glaſs into many pieces. The 
gold wis melted and ftain'd into the glaſs as uſual. The 

circumſtances of the breaking of the glaſs differ much 
in making the experiment, and ſometimes it does not 
break at all: but this is conſtant, that the ſtains in the 

upper and under pieces are exact of each o- 

ther. And though 1 have taken up de of glaſt 

between my fingers immediately after this melting, I ne- 

To could perceive the leaſt warmth in then. 

2385. In one of my former papers, I mention'd, that 
| Ming on a bock, though at firſt it cotamunicated the 
| ſhock perfectly well, yet fail'd after a few experiments, 

which we could not account for. We have finee found, 

that one ſtrong ſhock breaks the continuity of the gold 
in the filleting, and makes it look rather like duſt of 
gold, abundance of its parts being broken and driven off; 
and it will ſeldom condudt above one ſtrong ſhock. Per- 
haps this may be the reaſon ; when there is not a perfect 
continuity in the circle, the fire muſt leap over the va- 
cancies ; there is a certain diſtance which it is able to 
leap over according to its ſtrength ; if a number of 
fmall vacancics, though each be very minute, taken to- 
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- gnchex:-axoncd: thay die, k cue leap met bes. 
and ſe the ſhock Þ preventec. 

06 Bun tha befars weatinnnd lem of aleetnity, tha 
| peine 66. thay, de Waere d, legte, S$raw. an and 
throw off the electrical fluid with, more os, Jeſs, poyrer, 


and at greater dr leſe diſtenenst and ig Larger or haller 


quaptities in the ame time, we man ſes ham ta acœgunt 


far the Btwatien ef the leaf of gold. ſuſpended between 


two plates, - the upper one continuslly electeified, tha un- 
der one in a perſon's hand Randing-on the flog. When 
the upper plate is _elecrified,; the leaf is attrefted and 
raiſed towards it, and would fly ta that plate were it not 
for ity 0Wn- points. |. The corner that happens. to be up- 
permeſt when. tha leaf is ring, being s ſharp point, from 
the extrgarn thinnafi; of the gold, draws and receives at 
a diſtepce a ſufſichent quantity of the electrical fluid to 
give itſalf an cledrical atmaaſphare, by which its progreſs 
19 the upper plate. is Ropt, and it begins to be. repelled 
from that plate, and would be driven back te the 
under plate, bat that its loweſt corner is. likewiſe a 
point, and throws off er diſcharges the overplus of the 


leaf's. atmelphere, as faſt as the upper corner. draws it 


an. Wers theſe two points perfectly equal in acuteneſs, 
the kaf would take place exactly in the middle ſpace, 
for its Weight is a-txifle, campared to the power acting 
on it: But it ia generally neareſt the unelectriſſed plate, 
becauſe, when: the: leaf is aſſered ta the eleQrified plate 
« 4 Giftance, the ſharpeſt; point ia commonly fußt affected 


and raiſed towards it; ſo that point, from its greater a- 
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cuteneſs; receiving the fluid fuſter us in oppaſits/e 
diſcharge i it at equal diſtances, it retires from the eleQri: | 
fied plate, and draws 'nearer to the-uneleQtifiel Plate, 
till” it comes to a [diſtance where the diſcharge ch beet 
actly equal to the receipt, the latter being leſſened, and 
che former enereaſedi and there it remains as long - 88 the 
globe continues to ſupply freſh electrical matter. This 
will appear plain, when the difference of acuteneſs in 
the corners is made very great. Cut a piece of Ditch | 
gold (which is fitteſt-for theſe experiments on account of 
its greater ſtrength) into the form of Fi. 10 the up- 
per corner a right angle, the two next obtuſe angles, 
and the loweſt a very acute one; and- bring this on your 
plate under the electrified plate, in ſuch a manner as 
that the richt-angled part may be firſt raiſed (which is 
done by covering the acute part wich de hollow of your 
hand) and you will ſee this leaf take place much nearer 
to the upper than to the under plate; becauſe, without 
being nearer, it cannot - receive ſo . ſaſt at its right-angled 
point, as it can diſcharge at its acute one. Turn this 
leaf with the acute part uppermoſt, and then it takes 
place neareſt the unelectrified plate, becauſe otherwiſe 
| it receives faſter at its acute point than it 'can' diſcharge - 
4 at its right-angled one. Thus the difference of diſtance 
is always proportioned to the difference of acuteneſs. 
Take care in cutting your leaf to leave no little ragged | 
particles on the edges, which ſometimes form points 
TO you would not have them. "You: mee n this 


figure 8 
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fipute lo « acute below and blunt above, as to need n6 under 
plate, it diſcharging faſt enough into the air. When it is 
made narrower, as che figure between the pricked lines, 
we call it the Golden" Piſh,' froth it inanner of acting. For 
if ya take it by te tall, and hold ir at 4 foot « or greater 
horizontal diſtanee from the prime conductor, it will, 
then let go, fly to it with a briſſe but wavering motion, 
like that of an eel through the water; it will then take 
place under the prime conductor, at perhaps a quarter 
or half an inch diſtance, and keep a continual ſhaking of 
its tall like a fiſh, ſo that it ſeems animated. au wi 
towards the prime conductor, and then it flies to your 
finger, and ſeems to nibble it. And if you hold a plate 
under it at fix or eight inches diſtince, and ceaſe turning 
the Globe, when the electrical atmoſphere of the conduc- 
tor grows ſmall, it will deſcend to the plate and ſwim back 
again ſeveral times with tlie fame fiſh-like motion, greatly 
to the entertainment of ſpectators. By a little practice in 
blunting or ſharpening the heads or tails of theſe figures, 
you may make them e eee delived,: 8 "oinn 
farther from the ele&rified plate. 87 | 
27. It is faid in ſection 8, of this paper, that eth of 
common matter are ſuppoſed not to attra&t the electrical 
fluid with equal ſtrength ; and that thoſe called electrics 
ger ſe, as glaſs, &c. attract and retain i it ſtrongeſt; and con- 
tain the greateſt quantity. This latter 'poſition may ſeem 
a paradox to ſome, being contrary to the hitherto received 
opinion; and therefore I ſhall now endeavour to explain it. 
oy 28. In 


70 M B FRANKLING 
28 In order to this, let it firſt he confidered, thet wo 
cannot, by any means ut arg pet acquainted with. foree the e 
lectrical fluid thro' glaſt. I know it is ej thaught 

that it eaſily pervades glaſs, and the expetiment of « ſtather 
' ſaſpended by à thread in a hole hermetically ſoaked, yet 
moved by bringing a nibbed tube naar the aùtſide of tha 
bottle, is alledged-to'prove it. But, if the electrical fluid 
ſo eafily pervades glaſe, how does the vial become cher. 
ged (as we term it) when wo hald it in our hands? 
Would not the fire thrown in by the wire paſs through 
to our hands, and ſo eſcape into the floor? Would not 
the bottle in that caſe be left juſt as we found it, unchar- 
ged. as we know a metal battle ſa attempted to be char- 
ed would be? Indeed, if there be the leaſt crack, the 
minuteſt ſalution of continuity in the glaſs, though it re- 
mains ſa tight that nothing elſe we know of will paſs, yet 
the extremely ſubtile electrical fluid flies through ſuch 
à crack with the greateſt freedom, and ſuch a bottle we 
know can never be charged: What then makes the diffe- 
rence between ſuch a bottle and one that is ſound, but this, 
that the fluid can paſs through the one, and not through 
the other? ® _ 

29. Kt is true there is an experiment that at fiſt fight 
| would be apt to fatisfy a flight obſerver, that the fire 
thrown inta the bettle by the'wive, "does really pals thro” 


® See the fuſt bien Keona of an lame Paper call 1 | 
periments, &c 
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the glaſs. It is this : place the bottle on a glaſs ſtand, un- 
der the prime conductor ; ſuſpend a bullet by a chain from 
the ptime conductor, till it comes within a quarter of an 
inch right over the wire of the bottle; place your knuc- 
kle on the glaſs ſtand, at juſt the ſame diſtance from the 
coating of the bottle, as the bullet is from its wire. Now 
let the globe de turned, and you fee 2 ſpark ſtrike from 
you fee and feel an exactly equal fpark ſtriking from the 
doating on your knuckle, and fo on ſpark for ſpark. This 
looks as if the whole received by the bottle was again diſ- 
charged from it. And yet the bottle by this means is 
charged! And therefore the fire that thus leaves the 
bottle, though the ſame in quantity, cannot be the very 
ſume fire that entered at the wire; for if it were, the bot- - 
tle would remain uncharged. 
10. IF the fv that fo leaves the bottle be not the ume 
that is thrown in through the wire, it muſt be ficethat ſub- 
ſiſted in the bottle, (that is, in the glaſs of the bottle) be- 
fore the operation began. | 
"i If fo, there maſt be a great quantity in glaſs, be- 
cauſe a great quantity is thus diſcharged even from very 
thin glaſs. 
8 That this eleQtical fluid or fire is ftrongly attracted 
by glaſs, we know from the quickneſs and violence with 
aa ein jr 
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it; when there) is an oppbrtünity. Andiby. this, chat we 
cannot from a maſs of glaſs:draw; a quantity tof electxieal, 


a or electrify the vvhole maſs minus, as We 
etal. We cannot leſſen or inereaſe its "whoſe! quantity, 
Py the quantity it has it holds 3 and it has as much as it 
can hold. Its pores are filled with it as full as the mu- 
tual repellency of the particles will admit; and what is al- 
ready. in, refuſes, or ſtrongly repels, any additional quantity. 
Nor have we any way of moving the electrical fluid in 
glaſs, but one; that is, by covering part of the two ſurfa- 
ces of thin glaſs with non electrics, and then throwing an 
additional quantity of this fluid on one ſurface, which 
ſpreading in the non- electric, and being bound by it to 
that ſurface, acts by its repelling force on the particles of the 
electrical fluid: contained: in · the other ſurface, and drives 
them out of the glaſs into the non- electric on that ſide, 
from whetice” they are :diſcharged; and then thoſe added 
dn the charged ſide can enter. But when this is done, 
there is no: more in the glais, nor leſs than before, juſt as 
much having left it on one fide as it received on the other. 
33.1 feel a want of terms here, and doubt much he- 
ther I ſhall be able to make this part intelligible. By the 
word ſurface, in this caſe, I do not mean mere length and 
breadth without thickneſs; but when I ſpeak. of the. up- 
per or under ſurface of a piece of glaſs, the outer or in- 
ner ſurface of the vial, I mean length, -breadth; and half 
the thickneſs, and beg the favour of being ſo underſtood. 
Now, I ſuppoſe, that glaſs in its firſt principles, and: in the 


furnace, 


— — — — — 
ſmall and ines I gubſs: from its never ſhowing a rough 
Reihen it brtalgs, but:always: a poliſh; and from the 
ſmullgeſt of its particles I ſuppoſe: the pores between them 
mit here eig mall, which is the reaſon that Aqua- 
fortis i nor any ther menſtruum ia have, can enter to ſe- 
paiate them ani aliſſolye the ſuhſtance g nor is any fluid 
we:iknowilol:fncienough;to:;chter except common fire, 
adittie electrical fluid. Ny the departing fire leaving 
a-racuam;-a9:afortiaid; betvizciaugheter pores, Mhich air 
nor mater are frag endung torenter/ard: ll, the electrical 
fluidifombjchamexcry where : really in what we: call the 
nan: eleitrics, and ini the on · alectric Mixtures that [are in 
heir is attractod in et does not become fixed with the 
ſubſtance of .theglaſs, but ſubſiſta: there as water: in a po- 
parts itſalf ſtill: looſe and a fluid: But I ſuppoſe further, 
pores are ſo narrow that the particles: of the electrical 
fluid, which enter both ſurfaces: at the ſame time, cannot 
g through or:ipaſsi;and repaſs: from: ont ſurface to the 
other; and ſo mi together yet, though the particles of e- 
r ON cannot themſelves 
A paſs 
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aaa by G vans thy ation one net 1 hes pen 
2 —————— _ 100 — 
ced rarer to ent 1othare!. Mähen ha dlafs at r. 
and, ir weed oroed-<lofer! togerinet Schaf 


ctheris equal ; and. throefvre: — 
drive ontzhoſe of the other: : Sat, if wane e b 
forced into one ſurface than che laß ul, abend? 


that over-quantity more: than it iould avtain by-atraftion = 
in its other ſurface, bythe additional; ceputtcncy uf which 
the 'vactinm had been:wcckfioned,!;>Goriexperinients Ha- 
EE J y . 
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mern 4 eren. 
— wel repetition,” beg leave'to refer you back to 
9 tg elorical! — in 1 —_ uo 


2 ne een for Teveral e | 
4 appcirances—-Glaſs,; a body ertremely elaſtie (and 
perhaps des elaſticity may be ovirig im ſome degret to tho 
ſubſiſting” of ſo great à quantity uf this repelling fluid 
in ey pores) - fauſt; When rubbed, Rave its rubbed ſur- 
face ſomew nut ſtrete ed, or itt fulid parts drawn a little 
farther aſunder ſo that the vacancies in which the elec- 
tricat” fluid reſidtt, become larger; affarding oom for 
mote bf Mat fuld. which is inimetiately attratec into it 
from the cuſono br Hand rubbing, they being ſupplyd 
from tei comindg/Rock. But tha ioftant the! parte of the 
glaſs ſo open'd and fill'd have paſs'd the" fritien, they 
coe aguſh, arid forte the additibnal quantity oat upon 
_thefiiiface, white it muſt reſt till th part comes round 
— again, ubleſs fone — — rcp 
inſicde of we ode de lined — — 
2 Dehn ort Babost a v or et gtüteg ni bart 

— the tlectrioit fluid may ha ſaio ant tin ro 
of he Con derte er pry ph Not mater ar well ya 
errſcend ihe ſue N ipaſſing but a thy 


pul ns. the * 
it is leaving the glaſs, and returning into the back part o 19 
When the prime conductor is apply d to take it off the glaſs, the back 
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by friction on the rubbid» part of the globe outer ur. 
face, drives an equal quantity out of the innet ſurſice into 
that non- electric lining, which receiving it, and carr 
it away from the rubb d part into the common maſs, 
1 Were e . 
main 0 Aeg euer fig ene (er e veryilitdle) 
part of the globe comes round to-the-enſhion- again, the 
outer ſurface delivers its overplus fre into the cuſhion, 
the oppoſite inner furfact receiving at the ſame time an 
that a globe wet within will afford little or no fire, but 
the reaſon” has not befott been attempted to be given, 
, i DIR ber Wie rt 
34. So if a tube lined with 2 + non- ele rie, be rubb d, 
little or no fire is obtainet from it. What is-collecetl 
from the hand in the downwatd rubbing ſiroke, entering 
the pores of the glaſs, and driving an equal quantity out 
of the inner ſurface into the non electric lining: and the 
hand in paſſing up to take a ſecond ſtroke, takes out a- 
gain what had been thrown into the outer”: ſurface, and 
then the inner ſurface receives back again what it had 
given to the e e Thus che e | 


ene | 25000 1 * 
on paper, with the cn de next the ce, es ven. ne 
98 4 ceduicat 
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_ elndtical fluid belonging to the. inſide ſurface go-in and 
out of their pores every ſtroke given to the tube. Put a 
wire into the tube, the inward! end in contact with the 
non alectrie lining, ſo it will repreſent the Leyden bottle. 
. e mee "On while, you rub, and 

| >-when you give 
the ſtroke; will palkchrought bi into the common maſs, 
and return through him when the inner ſurface reſumes 
its quantity; and therefore this new kind of Leyden bot- 
tle cannot ſa be charged. But thus it may: after every 
ſtroke, before you paſs your hand up to make. another, 
let the ſevond perſon apply his finger to. the wire,, take 
 the-ſparks and then withdraw his finger 3 and ſoron till 
he has drawn a number of ſparks; thus will, the inner 
ſurface be exhauſted, and the outer ſurface charged; then 
wrap à ſheet af gilt paper cloſe round the, outer ſurface, 
and graſping it in; your hand yeu may receive a ſhock 
by applyiug the finger of then other: hand to the wire: 
for now the vacant pores in che inner ſurface reſume 
their quantity, and the oyercharg'd pores, in the outer ſur- 
face diſcharge that overplus ʒ the equilibrium being re- 
ſtored through your body, which could net be reſtored = 
through the glaſs.“ If the tube be exhauſted of air, a 
non electrie lining in contact with the wire; is not neceſ- 
n in uacuo, cler n . from 
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beheben A eo wad Cn a 
but air reſiſes its 'mdtion's — — „ 
ſe, it dots not attract it; having" already ies quantity. 55 
the air never dratys off an dlectric a — 
body, but in proportion to the mon- dlektries mid wich 
it: it rather” keeps! ſuck att "atmoſphers confin'd, which 
from the mutual repullich of its'particles, ! ends 0 Gif: 
pation,” ant would immediately diffipate im uuruo And 
thus the expetiment of the feather" indloſed "ina glaſs 
veſſel hermetically ſealed, but moving on the approach 
of the rubbed tube, is explained: When un additional 
quantity of the electriral fluid 10 applied to the fide'of 
the veſſel by the armofphere of "the "tubo,/a. quantity is 
gepeled ind urwen out of the inner irſuce of that fade 
grin into ite potel, when the tube with: — 
withdrawn 5 not that the partieles of chat atmoſphere did 
themſelves paſs through the glaſs to the feather. And 
every other appearance L have yet ſben, in-which "glaſs 
and electrieity are concern d, are, Echink, explain d with 
equal eſe vy ehe ſame hypotheſis. Vet, perhaps, it may 
ec ten dad ue rage Ne a 9 
fords me 4 Petter. M43 871 * Hale tabs word? 
35, Thus L take — now lelifvies | 
and glafs, an ele ric per E, to confift in theſe two ; par- 
ticulars. 1ſt, That a non- electric eaſily ſuffers a change 
in the quantity of the elefirical” Bud it contains. You 


may 


. i mere” a 1 


e rh quantity D ame ent l pat: | 
vrhih the» whole bedy- Will again reſume; but of glaſs 
you-can.pply. leſſen the quantity. contain'd. in one of its 
3 hut by applying an equal quantity | 
ue une time q the pther ura :ſo that the. whole: 
glaſa mag abwayy have the ſame quantity, in the o fur 

faces r 
And this d οοονναν he done in Haſs that js thing beyond 
: a.cartain: Bhigkoals, we have et d power that can make 
this change. And, addy, that the electrical fire freely re- 
maves fror ace o place, in and through, the ſubſtance 
of 4. non · le cttic. but not ſo through the ſuhſtance of 
glaſs; H yon after. a quantty;te; 000 end of 8 feng 200 
of: metal, it rene it, and hnhen it enters, eher far 
tick that. was befoce in chel rod. puſhes its. neighbour 
que it the further end, here the: overphus.is diſcharg d; 
and this inftantaricoully uh ere the td is pant af the circle 
in the experiment of. the ſhock. By glaſs, from the 
ſmallneſs uf its pores, or ſtrunger attraction of what it 
contains, reſuſos to admit ſo ſree a motion 3 4 glaſs rod 
vill not condu@&atheck, nor will: the thinneff glaſs ſuf- 
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to the other lab goat 1. 
356. Hence en Aapelsbiey f asche 
xperimeat praposld, to dem wut the eflunial ivirture. of | 
aner hic, us uinhammiem fur inſtunoe, ant mixing them 
uith the Geric Huid, to cunvey thom with that into 
Rach | the 
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tricaf fluid itſelf Cann derbe through prand=therpiing 


with cinnamon; or other Rum electric, inobletricatifiuid 


communication butw een ithe cuſion and floor; then 
oil of turpentine, and catried ànother chain from the oil 
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and ther electrxal fuld hun 


witpthe globeptheyx 
| —— — 
glas, and T6 go to Wen re roddaoryitforaiicders 


conductor is always ſupply ſrem :theicoſhion; rund that 
from the floor: And =befider;:wheri Mac glebe : ddt fille 


can? be obtain d from its outer/ ſurface, u the geuſbn be 
fore-mentibhed. I have try d another Way, which-1 
thought morelikely to obtain a mixturt uf the electrical and 
-other efflüvia togetlrer, if ugh a mixture had been poſſible 
I placed a glaſs plate under my cuſhion, N cut off the 


brought a ſmall; chain from the cuſſiiom imo (glaſs. of 


of turpontine to the floor, taking care that the chain from 
the cuſhion to the (glaſs toucliid no part of: the fram̃e of 
the machine. Another chain was fred to the prime 
conductor, and held in the hand of a perſon to be eleo- 

near an inch diſtant from each other, the oil of tuipen- 
tine between. Now the globe being turn d, cbuld draw 
no fire from the floor through the machine, the commu- 
nication that Way being cut off by the thick glaſs; plate 
under che cuſhion: it » draw it through the 
old chains 
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8 Wore So in; the; oi af purprotine- 
And as che dil of turpentine being on-oleftrie-grriſes would 
- pai pndudh;whint came vp from. the figor, yas gbliged/to, | 
jatap from-the god of one Thats, m.che-yndioh the other, 
through the ſubſtance of ng gil which wencould. ſe 
in large parks 3, and ſo it had a fair oppoctunſty of ſeizing 
ſome of the ſineſt particles of the! oil in its paſſage, and 
carrying them off with it: but nd ſuch effect followed, 
not could I perceive the leaſt; difference: in the ſuiell of 
the electrical effluvia thus collected, fromo hat it has 
when collected otherwiſe ; nor does it otherwiſe affect the 
body of a perſon electtiſed. I like wiſe put into a phial, 
inſtead! of Water, a: ſtrong purgative liquid, and then 
charged the phial, and took repeated ſhocks: from it; in 
which caſe every particle of the electrical fluid inuſt; be- 
fore it went through my budy, have firſt gone through 
the diquid wherwthe-phial-'is charging, te return 
through it when diſcharging, yet no other elect followed | 
than if it had been charged with water. I have alf:mett 
the electrical fire when drawn through gold, filver, cop- 
per, lead, iron, wood, and the human body, and could 
perceive no difference; the odour is always the fame 
where: the ſpark does not burn what it ſtrikes ; and 
therefore I imagine it does not take that ſmell from any 
quality of the bodies it paſſes through. And indeed, as 
that ſmell ſo readily leaves the electrical matter, and ad- 
heres to the knuckle ROY the ſparks, and to other 


things ; 
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Saag eb lütpedk thb ii ner was ohvnceied wriahiuit 
but ariſes inflantinebully Nun fornethiig in che dür adAed 
eddie Fer afie dea d the 
ef one petſon; why 
enen div ie Um df anecher RT dA I ub 
But. 7 füllmever Nawe debe, if 1 tell: you! u y en- 
Ie eures thoughts) and iihapinatlons, di the ndture und 
operations f hit eſtcrica Huld, und relate the variety 
of little erperhnents wetave try d. I have alfeädy rade 
this paper itoo long, for Whieh 1 imuſt crave. pandot) not 
having howitime! to make it ſhortet -E hall» ny add, 
that as it hab been obſerved! here that ſpirits- will fre by 
the electrical ſpark in the ſummer time, without heating 
them, hen Fabrenbeit 's thermometer is dhove; p04: 064 
vrhen | colder, if the operator puts 2 fnaalb flat; bottle 


of ſpirits in his boſom, or a cloſe pocket, with the ſpon, 


ſome little time before he uſes them, the heat of his body 
. anne for tho 
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bus Ye N Bl. 8, 8710 ode" 10 bibo ocz o bez xim 
Aer e erbse e ing 
I 0 eathion, to cut off tl communication of electri- 
Lee from! the flof; to- che cuſhiony:rhen, if 

thore be no fins pdints or halry threads ticking cut from 
the cuſhion, or fret the paftgef hel inch &ppeHte te 
the cuniong (H whictvyou mt h earefulyiyol tiny get 
e = 
the tuſium w Apart Wi e e ods nou | 
Hang a phial then on the prime conductor, m 
not chur ge tho yαh¹,A it Hy the coding. A- Büt! 
Femin eomiultication bx c from the:toating ty 
the cuſhionzand the phiatwill:tharge ! niht yon 
For the globe ther: dra thaelectrirab ire uutiuf the 
ontſide ſurface! oft the phil, fl ain forces iti thibtighthe 
prime condufiby and? wice:of:the!iphinl/!inr che inſids 
furkeelt Of bord ow of agony Hauer flag iv 21 2 
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Thus the bottle is charged. with. its own fire, nt © 
being to be had While the glaſs plate is under the _ 


2 D rot i283 r 
* 

- * 

2 

3 


3 Hang two cork balls s by flaxen threads t to the. prime con- 
i dactor; ; then touch the e coating 'of the bottle, and they 
ö | vill be defrified and recede from each other. en . 

=» For juſt as much fire as you give. the « coating, 10 much 
0 zs diſcharged through t the wire upon the] prime conductor, 
i whence the cork balls receive an electrical . But 


Take a wire bent in the form of a C, with a ſtick of 
wax fixed to the outſide of the curve, to hold it by ; and 
> apply one end of this wire to the coating, and the dien 
the ſame time to the prime conductor; the phial & 


"Mt; diſcharged.z;and if the, balls are not elefridied' before # 
; diſcharge, neither will they appear to be ſo after the diſ- 
5 | charge, for they will not repel each other. 10 iets on; 


Noy if che fire diſcharged i from che / inſide ſurſace of 
| the. bottle through its wire, remained on the prime con- 
ductor, the balls would be electrified and wer ang from 
each othes. 21024175 crit of to not lain s ak 
If the aka really- exploded. at both ende and diſchar- 
ged fire from both coating and wire, the balls would be 
more electrified and recede farther : for none of dhe fire 
| x can eſcape, the wax handle preventing. 2 8 
But if che fire, with which the jnfide furface'is ſurchar- 
ged, be fo much preciſely: as is wanted by the outſide ſur- 
face, it will paſs round through the wire fixed to the wax 
Fe 17 2 


. 8 898 5 
— 
7 * 


ele Eufeinierdd. 85 
| bacidle,'reftore: the equilibrium in the glaſs, and make nc no 


alteration lin the ſtate of the ptime conductor. 5141 K 
.2Accordingly-we ind, that if iche prime conductor be e- 

lectriſied, and the dork balls in r ſtate of repellency before 

the bottle is charged, they continue fo aſterwards. If not, 


they are. not electrified by that-diſcharge, - 
aN ene nN dan A Wl 18 . N 


CORRECTIONS and ADDITIONS 
3 1 to the PRRCRDING 2 os fon 


9 21971 
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AGE 2, Sect. 1. We fince find, Ale in 
the bottle i 18 not Woctall ned | in ' the non-clectrie, but 

is th f. AT Ie T8 of hl e 
the bottle, is übe of the g "and  outfide ſurfacts, and 
ſhould hade been fo expreſſed. See Serb." 16, p. * 
Page 6, Line 13. The cquilibrium will {Gon de re- 
ſtored Bur fllently,” &c. This muſt have been 4 miſtake. 
When the bottle is full charged, the crooked wire cannot 
well be brought to touch the top and bottors 1o'quick, 
but that there will be a loud ſpark 3 urtlels che f points be 


ſharp, without loops. n 55 7050 8 11; 


id. line ult. Outhde : 440 , ſuc! 80 continuin : 


up o che cork or vine. ee ES 85 65 py 
Page 12, line 14. By candle- light Ke. "From me 
obſervations ſince made, I am inclined to think, that it is 
not the light, but the ſmoke or non- electric effluvia from 
0 4 Ni * is ES Bega the 
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che candle, coal. and ted - at iron that carry :off: the klec · 


trical fire, being firſt attracted md them repelled . 
Pige 1g, dine ng. Arima rgbedksp hoe; Wes aſter- 

wards diſcovered, that thecaMut or tfflux hf the oloftrica 

fire, was abt the. caul@ of ths: motion of 1hoſe wheels] bi 
various circumſlageetabattricion-andtepalion.” 1 woch 

Page 16, line 21. Let A and B ſtand on wax, &c. We 

ſoon u that! E WMS baly SAN. 9 od 
e e ld R 105 7.1] KA aA» 

Page 19. in 

ee 3% line Fob: Jar ot, be 4,09 AoA 

Page 2, lins 10, for end r. ho. F ar je 
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with a large glaſs. a 9h, LY beer qa 
Pes ge, ge E cated before, we 
can fire them, — 


ed ſpirits Widder 
Ius 
4 I 3.1 oni 1 9324 


i 2: 813 > ©! Dani u 1 nn en . | 
* * * 1 — . : 
nou ae -an 20 30 ach 20d Agi och on 


2111 F 1 N . S. 


, 4 ©, 
CA 13 
TY = *. 2 \ 4 * 5 * 
* Ire — 0 Sed 7 25 ** * 21 A 
ye * #54" . "ok ©. 444 * 
4 . r — * 
" *. 6 
* — * a * 
* 
| I o 
* ry 
. 
| — 
» 
# 


SUPPLEMENTAL 


Experiments and oifraue 


* 
y f 


ELECT IRC I'T Y, 


MADE AT 
Phi * in America, 
B Y 


BENJAMIN FRANKLIN, ©; 


AND 


7 


Communicated in ſeveral Letters to P. CollinsoNn, Eq; 
AA nn | 


L ON DON. 
Printed and ſold by E. Cave, at St. 
(Price 64.) 


a yd da.” the 


# 
1 4% 


«+ ww If: þ 


- 


&>i—S 


1 


L E * 1.5 E R v. 

4 8 rann eig 

Bx j F RANKLIN, Eſq; of EE 
8 TR 0 

10 Pure Corus, F. R 8. L. 


1. 2 A 1750. 

K 1 believe, wrote bis obſervations on 
my laſt paper in haſte, without having firſt well 
conſidered the experiments related in $. 17. which 
Kill appear to me deciſive in the queſtion, — Whether the 
accumulation of the electrical fire be in the eleftrified glaſs, 
or in the non electric matter connected with the glaſs? — 
and to demonſtrate that tis really i in the glaſs. 

As to the experiment that ingenious gentleman men- 
tions, and which he thinks conclufive on the other fide, 
I perſwade myſelf he will change his opinion of it, when 
he conſiders, | that as one perſon applying the wire of the 
charged bottle to warm ſpirits, in a ſpoon held by another 
perſon, both ſtanding on the floor, will fire the ſpirits, and 
yet ſuch firing will not determine whether the accumula- 
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tion was in the glaſs or the non- electric; ſo the placing 
another perſon between them, ſtanding on Wax. With a 
baſon in his hand, into which the water from the phaal is 


pour'd, while be at the inſtant of pouring preſents a finger 


of his other hand to the ſpirits, does not at all alter the 


caſe; the ſtream from the phial, the fide of the baſon, with 


the arms and body of the perſon on the wax, being all 


together but as one long wire, We from 9 ern 


furface of the phial to the ſpirits. 


June 29, 1751. In Capt. Vaddel's account of the ef- 
fects of lightening on his ſhip, I could not but take notice 
of the large comazants (as he calls them) that ſettled on 
the ſpintles at the topmaſts heads, and burnt like very 
large torches (before the ſtroke). According to my o- 
pinion, the electrical fire was then drawing off, as by 
points, from the cloud ; the largeneſs of the flame he- 
tokening the great quantity of electricity in the cloud: 
and had there been a good wire communication from the 
ſpintle heads to the ſea, that could have conducted more 
freely than tarred ropes, or maſts of turpentine wood, I 
imagine there would either have been no ſtroke ; or, if a 
ſtroke, the wire would have conducted it all into the ſea 
without damage to the ſhip. 

His compaſſes loſt the virtue of the load, ſtone, or the 
poles were revers'd ; the North point turning to the South. 
By electricity we have (here at Philadelphia) frequent- 
ly given polarity to needles, and reverſed them at * 


ſure. 
Mr : 
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ſewing needle, gives it polarity, and it will traverſe when 
lad on witef;= If the heedle when truck lies Euſt and 


Weſt, the end enter d by the electrick blaſt points North. 
=If it lies North and South, the end that lay towards 


the North will continue to point North when placed on 


water, whether the fire center d 1. that end or at the cn. 
trary chd. vl 

Tue polarity given is an when the needle is ſtruck, 
lying North and South, weakeſt when lying Eaſt and Weſt ; 
perhaps if the force was (till greater, the South end, et 


ter'> by the fire, (when the needle lies North and South) 
might become the North, otherwiſe it puzzles us to ac- 


count for the inverting of compaſſes by lightening ; fince 


their needles mult always be found in that fituation,” and 


by our little experiments, whether the blaſt entered the 
North and went out at the South end of the needle, or 


the contrary, ſill the end zhat 1 nen would 


continue to point North. 


In theſe experiments the ends of the needles are a 
times finely blued like a watch ſpring by the electric flame. 


-— This colour given by the flaſh from two jarrs only, 


will wipe off, but four jarrs fix it, and frequently melt 
the needles, I ſend you ſome that have had their heads 
and points melted off, by our mimic lightening ; and a pin 
that had its point melted "off, and ſome part of its head 
Na - and 


or 
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and neck run. Sometimes the ſurface on the body of che 


needle is alſo run, and appears bliſter d when examin'd by 


8, magnifying glals the. ben I, cake ſe. hold 7 or 8 


them takes « Gonknd Kane of globe nine inches di 


meter to charge Ret 
I ſend you two ſpecimens. or tio-foil melted es 


5 glaſs, by the force of two jarrs only. 98 


I have not heard that any of your Ree 9 
have hitherto been able to fire gunpowder by the electric 
flame. We do it here, in this manner, A ſmall car- 
tridge is filled with dry powder, hard rammed, ſo as to 
bruiſe ſome of the grains, two pointed wires: are os 


' thruſt in, one at each end, the points. approaching ea 


other in the middle of the cartridge till within the 22 
of half an inch, then the cartridge being placed in the 
circle, when the four jarrs are diſcharged, the electric 
flame leaping from the point of one wire to the point of 
the other, within the cartridge amongſt the powder, fires 
it, and the exploſion of the powder is at the ee inſtant 
with the crack of the diſcharge. 


＋ a, Sc. 
5 FRANKLIN 
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SIR, tilts d h, H il 175. 

Incloſe you a uch a as my ye u of bu- 

ſineſs will permit me to make, to the principal que- 

ries contain d in yours of the 28th inſtant, and beg i 
leave to refer you to the latter piece in the printed col- 
lection of my papers, for farther explanation of the dif- 1 
ference between what are called electrics per ſe and non- . 

| eledtrics. When you have had time to read and conſider 
thoſe papers, I will endeavour to make any new experi- 
ments you ſhall propoſe, that you think may afford far- 
ther light or ſatisfaction to either of us; and ſhall be 
much oblig'd to you for ſuch remarks, objections, &c. as 
may occur to you. —I forget whether I wrote you that I 
have melted braſs pins, and ſteel needles, inverted the poles of 
the magnetick needle, given a magnetiſm and polarity to 

needles 
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needles that had none, and fired dry gunpowder by the 


electric ſpark. I have five bottles that contain 8 or 9 gal- 
lons each, two of which charg'd, are ſufficient for thoſe 


purpoſes ; but J can charge and diſcharge them all toge- 


ther. There are no bounds (but what expence and labour 


give) to the force man may raiſe and uſe in the electrical 
way: For bottle may be added to bottle in infinitum, and 
all anited and diſtharged together as one, the force and 
effect proportioned to their number and ſize. The greateſt 

known effects of common lightening, may, I think, with- 
out much difficulty be exceeded in this way, which a few 
years fince could not have been believed, and even now 


may ſeem to many a little extravagant to ſuppoſe.—So we 


are got beyond the {kill of Rabelais's devils of two years 
old, who, he humourouſly ſays, had oily learnt to thun- 
der and lighten a little round the head of BAR. 


1 am, with 88 repel, 17 0 
Your of obliged hunble ſervant, 
"7, PRANKLIN, 


Query. N conſiſts the difference between an . 
lectric and a non- electric ai 

Anſwer. The terms electric per fe, and non-eledtrie 
were firſt uſed to diſtinguiſh bodies, on a. miſtaken ſup- 
poſition that thoſe called electrics per f alone. contain'd 
electric matter in their ſubſtance, which was capable of 
being excited by friction, and of being produced or drawn 
from them and communicated to thoſe called non- 
electrics, ſu ppoſed to be deſtitute of it: For the glaſs, &c. 


to the finger, attracting, repelling, &c. and could com- 
municate thoſe ſigns to metals and watcr,— Afterwards 
it was found, that rubbing of glaſs would not produce the 


electric matter, unleſs a communication was preſerved be- 
tween the rubber and the floor; and ſubſequent experi- 
ments prov'd that the electric matter was really drawn 


in them. Then it was doubted whether glaſs and other 
| bodies called electrics per ſe had really any electric matter 
in them, ſince they apparently afforded none but what 

they firſt extracted from thoſe which had been called non- 
_ eleQrics. But ſome of my experiments ſhew that glaſs 
contains it in great quantity, and I now ſuſpect it to be 
pretty ey diffuſed in all the matter of this terraqueous 


— globe, 
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being rubbed, diſcover d ſigns of having i it, by ſnapping. 


from thoſe bodies that at firſt were thought to have none 


globe. If ſo, the terms electric per ſe, and now eliric, 


1 
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ſhonld be laid afide as improper : And {the only difference 
being this, that ſome bodies will conduct electric matter, 
and others will not) the terms conductors and non-conductor: 
may ſupply their place. If any portion of electric matter 
is applied to a piece of conducting matter, it penetrates 
and flows through it, or ſpreads equally on its ſurface ; if 
applied to a piece of non-· conducting matter, it will do 
neither. 
metals and water, other bodies conducting only as they 
contain a mixture of thoſe without more or leſs of 
which, they will not conduct at all.* This (by the way) 
ſhows a new relation RSS metals and eter 2385 
fore unknown, ; 
To illuſtrate this by a compariſon, which, however, c can 
only give a faint reſemblance. Electric matter paſſes 
through conductors as water paſſes through a porous ſtone, 
or ſpreads on their ſurfaces as water ſpreads on a wet 
859 ; but when apply d to non-condudters, tis like wa- 
ter dropt on a greaſy ſtone; it neither penetrates, paſſes 
through, nor ſpreads on the ſurface, but remains in drops 
where it falls, See farther on this head in my laſt print- 
ed piece, 
Query, What are the effects of air in elefical experi- 
ments ? | 
Auʒſiwer. All I have hitherto obſerved a are : theſe Moiſt 


® This 


Perfect conductors of electric matter are only 


air 
} T | ' 


1 0 Kaleb en $I} hayiog 
diſcovered that melted wax and roſin will alſo condu. 1 


tion to its amature, quite dry air not at all: air is there- 
ſiſts in confining the electrical atmoſphere to the body it 
ſurrounds, and prevents its diſſipating: for in vacuo it 
quits eaffly, and points operate ſtronger, i. e. they throw 
off or attract the electrical matter more freely, and at 
greater diſtances; ſo that air intervening obſtructs its paſ- 
ſing.from body to body, i in ſome degree. A clean electri- 
cal phial and wire, containing air inſtead of water, will 


not be charged nor give a ſhock, any more than if it was 


fl d with powder of glaſs; but exhauſted of air it operates 


as well as if Hll'd with water; Yet, an electrical atmoſphere 


and air donot ſeem to exclude each other, for we breath freely 
in ſuch an atmoſphere, and dry air will blow through it 


without diſplacing or driving it away. I queſtion Whe- 


ther the ſtrongeſt dry N. Weſter would diffipate it. 1 
once electrifſied a large cork ball, at the end of a filk 
thread 3 foot long, the other end of which I held in my 
fingers, and whirl'd it round, like. a fling, 100 times in the 


air, with the ſwifteſt motion I could poſſibly give it, yet 


it retain'd its electrical atmoſphere, though it muſt have 
paſs'd through 800 yards of air, allowing my arm in 
giving the motion to add a foot to the ſemidiameter of 
the circle. By quite dry air, I mean the dryeſt we have: 
for perhaps we never have any perfectly free from moiſture, 
An electrical atmoſphere raiſed round a thick wire, in- 
ſerted in a phial of air, drives out none of the air, nor 

O0 ee 
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on withdrawing that atmoſphere will any air ruſh in, as I 
have found by a very curious experiment, accurately made, 
whence we concluded that * air's ne was not-af- 
feed thereby, 3 41.5 


An Experiment . di eas more of 
the Qualities of the Electric Fluid. | 


From the prime een bang a bullet by a wire 
hook; under the bullet at half an inch diſtance, place a 
bright piece of filver to receive the ſparks ; then let the 
wheel be turned, and i in a few minutes (if the repeated 
ſparks continually ſtrike in the ſame ſpot) the filver will 
receive a blue ſtain near the colour of a watch ſpring. 
A bright piece of iron will alſo be ſpotted, but not 

with that colour ; it rather ſeems to be corroded. 55 
On gold, braſs, or tin, I have not perceived that it 
makes any impreſſion. But the ſpots on the ſilver or iron 

will be the fame, whether the bullet be lead, braſs, . 

o mn, 
On a ſilver bullet, there will alſo appear a 01 . 
as well as on the Plate below it, 
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Have the Sets experiments to communicate: I 
held in one hand a wire, which was faſten'd at the 
other end to the handle of a pump, in order to try 
whether the ſtroke from the prime conductor, through 
my arms, would be any greater, than when convey' d. only 
to the ſurface 2 but oould diſeower no dif- 
ference. | 
I placed the needle of a pen on the point of a-long 
pin, and holding it in the atmoſphere of the prime con- 
ductor, at the diſtance of about three inches, found it to 
whirl round, like the flyers of a jack, with great rapidity, 

I ſuſpended with ſilk, a cork ball, about the bigneſs of 

a pea, and preſented to it, rubbed amber, ſealing wax, 
and ful phur, by each of which it was ſtrongly repelled ; 
", "8 then 
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then I tried rubbed glaſs and china, and found that each 
of theſe would attract it, until it became electrified again, 
and then it would be repelled as at firſt ; and while thus 
repelled by the rubbed glaſs or china, either of the others 
when rübbed would attract it, Then I electrifled the ball, 
with the wire of a charged phial; and preſented to it 
rubbed glaſs (the ſtopper of a decanter) and a china tea 
cup, by which it was as ſtrongly repelled, as by the wire; 
but when I preſented either of the other rubbed electrics, 
it would be ſtrongly attracted, and when I electrified it, 
by either of theſe, till it became repelled, it would be at- 

tracted by the wire of the phial, but be repelled by its 
coating. 


Theſe experiments ſurprized me very much, «nd have 
induced me to infer the following paradoxes, * - 
1. If a glaſs globe be placed at one end of a prime 
conductor, and a ſulphur one at the other end, both be- 
ing equally in good order, and in equal motion, not a 
ſpark of fire can be obtain d from the conductor; but one 
globe will draw out, as faſt as the other gives in. 

2. If a phial be ſuſpended on the conductor, with a 
chain from its coating to the table, and only one of the 
globes be made uſe of at a time, 20 turns of the wheel, 
for inſtance, will charge it; after which, ſo many turns 


of the other wheel will diſcharge it; and as wy; more 
will charge it again. 


3. The globes. being both in motion; each 8 aſe 
Parate oonductar, with. a Phial ſuſpended on one of them, 


and 


/ 
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and the chain of it faſtened to the other, the phial will 


become charged; one globe charging —— the: other 


negatively. 

4 The phial being thys.charged, bang, it i in- like man- 
ner on the other conductor; ſet both wheels a going again, 
and the ſame number of turns that charged it before, will 


charge it again. 
5. When each . communicates — the fam prime 
conductor, having a chain hanging from it to the table, 


one of them, when in motion, (but which-I-can't ſay) | 


will draw fire up through the cuſhion, and diſcharge it 
through the chain ; the other will draw it up through the 
chain, and diſcharge it through the cuſhion, 

I ſhould be glad if you would fend to my houſe for 
my ſulphur globe, and the cuſhion belonging to it, and 
make the trial; but muſt caution you not to uſe chalk 
on the cuſhion, ſome fine powdered ſulphur will do bet- 


ter, If, as Lexpect, you ſhould find the globes to charge 


the prime conductor differently, I hope you will be able 


to diſcover ſome method of „ which i it is that 
charges reiner. | 


77 am, &c. 
E. KINNERSLEY, 


now diſcharge it ; and the ſame er 4 e wil 
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FROM | 
Be J. FRANKLIN, Eſq; of 'Philadbi 
41.9 de ＋ Oh 


. Mr E. Rinnzasror, at Boſton. 


SIR, i Bets Gd ets 1 March 2, 1752: 
Thank. you. for the experiments communicated. I 
ſent immediately for your brimſtone globe, in order 
to make the trials you deſired, but found it wanted 
centers, which I have not time now to ſupply ; ; but the 
firſt leiſure I will get it fitted for uſe, try the experi- 
ments, and acquaint you with the reſult. 
In the mean time I ſuſpect, that the different attractions 
and repulſions you obſerved, proceeded rather from the 
: greater or ſmaller quantities of the fire you obtained from 
| different bodies, than from its being of a different kind, 
or having a different direction. In haſte 


I am, &c. > 
B, FRANKLIN, 
LET- 
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AN. 2 4 * 1 
: + — = * — * 


bes. T * ER. . 


FROM 
BEN J FRANKLIN, Ei; of Philedepbi, 
* | T 0 % 6 FS 0 * 


Me K, Kannnatay, at Bafin. 


SIX, _ $ i Marth 16, eu. 


Aving brought your brimſtone globe to work, 
2 ] I try'd one of the experiments you propoſed, 
and was agreeably ſurprized to find, that the 
glaſs globe being at one end of the conductor, and the 
ſulphur globe at the other end, both globes in motion, no 
ſpark could be obtain'd from the conductor, unleſs when 
one globe turned flower, or was not in ſo good order as 
the other ; and then the ſpark was only in proportion to 
the difference, ſo that turning equally, or turning that 
ſloweſt which work'd beſt, would again bring a con- 
ductor to afford no ſpark. 

I found alſo, that the wire of a phial charge d 5 the 
glaſs globe, attracted a cork ball that had touch d the wire 
of a phial charged by the brimſtone globe, and vice vera, 
ſo 
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fo that the cork contin to play b between the two ohials 
zack as when one phial was charged through-the wire, the 
other through the coating, by the glaſs globe alone. And 

two phials charged, the qne by the brigaſtone. globe, Abe 
other by the glaſs globe, would be k 

bringing their wires N tone ogy ſhock the Perſon hold- 

ing the phials. 

From theſe experiments, one may be certain that your 
2d, za, and 4th propoſed experiments, would ſucceed ex- 
actly as you ſuppoſe, though I have not tried them, want- 
ing time, I imagine it is the glaſs globe that charges 
poſitively, and the ſulphur negatively, for theſe reaſons, 
1, Though the ſulphur globe ſeems to work equally well 
with the glaſs one, yet it can never occaſion ſo large and 
diſtant a ſpark between my knuckle and the conductor 
when the ſulphur one is working, as when the glaſs one 
is uſed Which, I ſuppole, i is occaſioned by this, that bo- 

dies of a certain bigneſs, cannot ſo eaſily part with a 
quantity of electrical fluid they have and hold attracted 
within their ſubſtance, as they can receive an additional 

quantity upon their ſurface by way of atmoſphere. There- 
fore ſo much cannot be drawn out of the conductor, as 
can be thrown on it. 2, I obſerve that the ſtream or 
bruſh of fire appearing at the end of a wire connected 
with the conductor, is long, large, and much diverging, 
when the glaſs globe is uſed, and makes a ſnapping (or 

. rattling) noiſe : but when the ſulphur one is uſed, it is 
hort, ſmall, and makes a hing noiſe; 3 and Juſt the 27 

e verſe 
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verſe of both happens, when you hold the ſams wire in 
your bag, and the globes are work d altetnately : the 
3 —— —— mating) 
wheditheſulphur globe is turn'd; ſhort, ſmall; and hiffing, 
when the glaſs globe is turn d. When the bruſn is long, 
large, and much diverging, the body to which it joins, 
ſeems to me to be throwing the fire out; and when the 

_ . contrary appears, it ſeems to be drinking in. 3. I ob- 
ſerve, that when I held my knuckle before the ſulphur 
globe, while turning, the ſtream of fire between my 
knuckle and the globe, ſeems to ſpread on its ſurface, as 

if it flow'd from the finger; on the glaſs globe tis ein 
wiſe.. 4. The cool wind (or what was call'd fo) "that 

| we uſed to feel as coming from an electrified point, is 
much more ſenſible, hen the glaſs globe is uſed, than 
when the ſulphur one. But theſe are haſty thoughts. 
As to ydur zth paratoxy it muſt like wiſe be true; if the 
globes are alternately work'd; but if work'd together, the 
fire will neither come up nor go down by the chain, be- 

_ cauſe ohe globe will drink. it 1 OY TO - | 
duces it: 5 

I ſhould be glad to kttow whether the eff would 6 
contrary; if the glas globe was ſblid, and the ſulphur 
globe hollow; but I Have no means at preſent of trying. 

In your” Burneys, your glaſs globes mert with acci- 
detits, and ANiur ones ate heavy and inconveniem. 
Query. Would not a thin plane of brimſtone, ' caſt” on a 
board, fer ve on vecfion #v'a cuſhion, white a globe of 

| * r 
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leather ſtuff d (properly mounted) might receive the fire 
from the ſulphur, and 1 the conductoꝶ poſitively? 
Such a globe would be in no danger of breaking. I think 
I can conceive how it may be FO ae he 


to ee eee n,, e en ne 

| | alt IP Yours, &, . 

PET i ell 07 240-46 a 
VVV 8. FRANKLIN 
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be. Faanrzan, Elio Phila 


| $4 Oc. tg, 17 52. 
| 8 frequent mention is made in 1 the news papers 
A from Europe, of the ſucceſs of the Philadelphia | 
experiment for drawing the electric fire from 
clouds by means of pointed rods of iron erected on high 
buildings, &c. it may be agreeable to inform the curious 
that the ſame experiment has ſucceeded in 3 | 
though made in a different and more _ m 
is as follows, | f 


Make « fall g of two ll 
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arms fo long as to reach to the four corners of a large 
thin filk handkerchief when extended; tie the corners of 
the handkerchief to the extremities of the croſs,” ſo you 
have the body of a kite; which being properly accom- 
modated with a tail, loop, and ſtring, will Tiſe in the air, 
like thoſe made of cad but this being of ſilk is fitter 
to bear the wind and wet of a thunder guſt without tear- 
ing. To the top of the upright ſtick of the croſs is to 
be fixed a very Tharp painted wire, riſing a Hoot or more 
above the wood, To the end of the twine, next the 


hand, is to be ty'd a filk ribbon, and where the ſilk and 
twine*join, a key may be faſtened. This kite is to be 
raiſed when a thunder guſt appears to be coming on, an 


the perſon who holds the ſtring muſt ſtand within a door, 
or window, or under ſome cover, fo that the ſilk rifbon 
may not be wet; and care muſt be taken that the'twige 
does not toueh che frame of the door or window. As 
ſoon as any of the thunder clouds come over the kite, the 
pointed wire will draw the electric fire from them, and 


the kite, with all the twine, will be electrified, and the 
looſe filaments of the twine will ſtand out every way, and 


be attracted by an approaching finger. And when the rain 
has wet the kite and twine, ſo that it can conduct the 
electric fire fly, you will find it ſtream out plentifully 
from the key on the approach of yous knuckle,” At this 
key the phial may be charged; and from electric fire thus 


obtained, ſpirits may be kindled, and all the other electric 


e be performed, which are uſually done by the 
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aps Frank, Eſq; of Philaduſphio, 


8 you tell me our friend Cove is. about. to add 
| ſome later experiments to my pamphlet, with the 
Errata, I ſend a copy of a letter from Dr Cal, 
which may help to fill a few. pages; alſo my kite experi- 
ment in the Penſylvania Gazette: to which. I. have no- 
thing new to add, except the following experiment. to- 
wards. diſcovering more of, the qualities of the electric 
fluid. From the prime conductor, hang a bullet by a 
wire hook; under the bullet, at half an inch diſtancr, 
place a bright piece of ſilver to receive the ſparks ; then 
1 let the wheel, be turned, and in a. few, minutes (if the 
repeated. ſparks continually. ſtrike, in; the, ſame. ſpot), the 
Elver. wall receive a ie Jar near hs. calour oĩ a watch 


Ko 2 
* r 


„ 9 V 


mei PN it de; ſeems to be corroded. On 
© gold; braſs, or tin, I have not perceived that it makes any 
impteſſion. But the ſpots on the filver or iron will be 
the ſame, whether the bullet be lead, braſs, gold, or filyer. 
On a filvex' bullet there will alſo appear a ſmall ſpot, js 
well as in the plate below it. 5 

One Mr Watts. promiſed in the Magazine, to write 
ſomething on electricity; I have not Net! ſeen it ad- 
yertiſed, R 
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| _i. Page, Og. J. 19. r. AquoRegi Waals 110 a = 

. 1 70, 1 6. r. rubbed. | TIE 

| Pig. VI. in the plate, wants the referring letters A, B, 
C, D. In the copy that Fig. was mentioned as a profile 


of a piece uf water, the little circles repreſenting particles. 


The two upper circles were mark'd A and B, and two 


others in the under line or row C and D. As it ſands 
*tis wholly unintelligible, 
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Page 86, I. 20. r. Ster one, 
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the Cranium, Caſes of pregnant Women, faulty Anus in new born. 


Children, Abſceſſes in the Fundament, Stones encyſted in the 


Bladder, Obſtructions to the Ejaculation of the Semen, an invert- 
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